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Thirty years of attention to ham requirements 
have resulted in a complete line of reliable, 
high quality components geared especially to 
your needs. The “S” series of audio and power 
transformers and reactors, designed specific¬ 
ally for ham and PA service, are completely 
matched for compatibility in constructing a 
rig. These are popular priced units which afford 
the ham the full benefits of UTC’s established 
excellence for quality components coupled with 
high reliability. 
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Jim Fisk is on a much deserved 
vacation so this month's View 
comes from the assistant editor. 


When I was in the seventh grade in school, 
the intercom came on one day with the an¬ 
nouncement that anyone wishing to become 
a reporter for the school paper should report 
to room 201. Being firmly convinced that I 
was something of a literary genius, I reported 
to room 20.1 where i was given a test of sorts. 
I was assigned a bare set of facts about which 
I was to write a newspaper story. I not only 
did not become a reporter, I darned near 
flunked English as a result. So, here I am, 
some thirty years later . . . Not a reporter . . . 
The assistant editor of a national magazine, 
yet! The moral of this story escapes me at the 
moment, but it makes a good opener. 

The life of an Editor is one fraught with 
danger. One ham magazine recently sold a 
part of their mailing list to a mailing house 
in California, in connection with some new 
ham gear publicity. Somehow, this list be¬ 
came confused with another similar list and 
2,000 hams received blurb sheets on a new 
book about sex, while 2,000 non hams re¬ 
ceived information about the latest in ham 
gear. Naturally the editor gets blamed for 
the error. Then this same editor developed 


a severe case of foot-in-mouth disease and 
wrote an irate editorial demanding action 
from the FCC on the incentive licensing bit. 
You guessed it, the editorial reached the 
public after the bill had passed. 

The first incidence could well have bees) 
avoided. It is common practice among maga¬ 
zines to either sell or rent their mailing lists 
as an added form of income. This is where 
all the junk mail comes from. A sells 2,000 
names to B. B then sells this list to C ... ad 
nauseum. The next thing you know, you are 
deluged with advertising for everything from 
Aardvarks to Zymoseopes. If the recipient of 
some bit of unsavory advertising can trace 
how his name reached this advertiser (usual¬ 
ly the label is the same as some other more 
legitimate publication you regularly receive), 
there is a tendency to he slightly annoyed at 
his lack of privacy, I suspect what is gained 
in income from the sale of the mailing list, 
is probably offset by the number of sub¬ 
scribers who don’t renew in objection. As 
you may have gathered, 73 does not release 
its subscriber list to anyone else. 

Back to our unfortunate editor. In the mat¬ 
ter of the poorly timed editorial, 1 can only 
feel compassion. These are the breaks some¬ 
times, though. We all knew action was about 
to be taken on the incentive licensing in the 
very near future. Had the magazine come 
out on schedule, (about three and a half 
weeks earlier) think what a coup it would 
have been! The editorial comes out, then the 
FCC gets on the ball, and the readers sav. 

Boy, he really made them sit up and take 
notice.” Well, you can’t win them all, es¬ 
pecially with the deadlines we have to meet 
to get things to the printer. Any editor who 
deals with current topics, takes the chance 
that the situation will change before his ma¬ 
terial gets into print. 

Apropos of this, think of the new Callbook 
and how this will affect us. The atest issue 
has everyone listed with the class of license 
he'd. Unfortunately, due to meeting printing 
deadlines, transfer of information from FCC 
files, etc., the listings cannot possibly be 
kept current. There will always be the Tech¬ 
nician who passes the Genera! or Advance 
class exam, hut remains listed in the Callbook 
for several months as a Tech. Until the rec¬ 
ords finally get caught up, he is going to be 
viewed with suspicion every time he gets on 
20 meters. After the new regulations go into 
effect and there are further frequency re- 

( Turn to pa ye 128 ) 
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TWO ALIGNMENT OSCILLATORS 

DESIGNED TO MAKE SERVICING EASIER 

BOTH NEW FROM INTERNATIONAL 



MODEL 812 

(70 KHz — 20 MHz) 

The Model 812 is a crystal con¬ 
trolled oscillator for generating 
standard signals in the alignment 
of IF and RF circuits. The portable 
design is ideal for servicing two- 
way radios, TV color sets, etc. This 
model can be zeroed and certified 
for frequency comparison on spe¬ 
cial order. Individual trimmers are 
provided for each crystal. Toler¬ 
ance .001%. Output attenuators 
provided. Battery operated. Bench 
mount available. 

Complete (less crystals) $125.00 


MODEL 814 

(70 KHz — 20 MHz) 

The Model 814 is identical in size 
to the 812. It does not have indi¬ 
vidual trimmers for crystals. Toler¬ 
ance is .01%. Battery operated. 
Bench mount available. 

Complete (less crystals) $95.00 

Both the Model 812 and Model 
814 have positions for 12 crys¬ 
tals and the entire frequency 
range is covered in four steps. 


Write for catalog 



CRYSTAL MFG. CO., INC. 


lO NO. LEE • OKLA. CITY, OKLjA. 73102 
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mobiles 
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by NEW-TRONICS 

the home of originals! 


HUSTLER is the mobile antenna that has 
won the widest praise from everyone that 
has used it. For really reaching out, and 
for exceptional results on every band, the 
HUSTLER has no equal. For unbiased opi¬ 
nion of performance, ask any HUSTLER 
user. .. there are thousands of them. 


See the HUSTLER at your dealer or write 
us for literature. 



NEW TRON1CS CORPORATION! 

"the home of originals" 

3455 Vega Ave,, Cleveland, Ohio 44113 


de W2NSD 

never soy die 

Miller & Company 

The weekend DXers have been entertained 
and the serious DXers appalled by Don’s se¬ 
lective system of avoiding contact with cer¬ 
tain stations. His explanation of this was 
that he merely followed the DXCC rules 
which suggest that overseas operators not 
contact U.S. operators who are violating the 
rules of good sportsmanship. Others are con¬ 
vinced that he has been using this system 
to punish those on the DXCC Honor Roll 
for not "donating” to his expeditions. 

John Scarvaei W9G11, sent questionnaires 
to 185 stateside Honor Roll members and 
got back 110 replies. This poll asked particu¬ 
larly about contacts with YQ9BC/D, 
VQ9AA/D and VQ9AA/F. The BC expedi¬ 
tion was by Bud Clabough and, though it 
was at about the same time as Don’s trip to 
Des Roches, there was no connection. There 
was, I believe, a good deal of ill feeling, 
actually. The interesting thing is this: every 
fellow polled who tried was able to work 
both of the /D stations. Then Don went to 
/F Farquhar. Here the story was different. 
47% of those who tried were unable to con¬ 
tact him, some keeping at it for as much as 
50 hours over a four day period. Suddenly 
almost half the Honor Roh operators had be¬ 
come poor operators. And most startling of 
all, every single fellow who had donated to 
the expedition was able to get a contact with 
Don and not one of those who tried and 
failed had donated. The results of the poll 
leave little doubt that Don was using strong 
measures to force donations to his trip. 

On page 60 of Don’s document in answer 
to the ARRL complaints against him were 
reprinted two telegrams and one letter. The 
first telegram states that his Indian license 
had been issued as VU2WNV and for him to 
contact Brigadier Patel. The second states 
that the Vice Consul India, Nairobi, advises 
that he may operate from Laccadives as port¬ 
able four. The letter, from the Ministry' of 
Transport & Communications, grants permis¬ 
sion for Don to operate from the Laccadives 
and is signed by V. M. Gogte and dated 
January 3rd, 1967. This series certainly ap¬ 
pears straightforward and obviously proves 
that Don did have authorization to operate 
from the Loccadives as VU2WNV/4. 

(Turn to page 120) 
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We are pleased to announce production of the new 
Mark fl Grounded Grid Linear Amplifier, and con¬ 
fident that you will thoroughly approve its com¬ 
pact design and many quality features. 

Two Eimac 3-40QZ Triodes provide the full legal 
power input: 2000 Watts P.E.P. in SSB mode or 
1000 Watts AM or CW input. Planetary vernier 
drives on both plate and loading controls provide 
precise and velvet smooth tuning of the amplifier. 
Greatly reduced blower noise is provided by a low 
RPM, high volume fan. 


D C. in excess of 1 ampere. Computer grade elec¬ 
trolytic filters provide 40 mfd capacity for excellent 
dynamic regulation. A quiet cooling fan allows 
continuous operating with minimum temperature 
rise, thus extending the life and reliability of all 
components. Input voltage may be either 117 or 
230 volts D.C., 50-60 cycles. Dimensions: 8" high, 
9" wide, 14” deep; weight 35 lbs. 

If you are interested in high power and a truly 
clean signal, see the Swan Mark II at your dealers 
today. 


The new Mark If provides full frequency coverage 
of the amateur bands from 10 through 80 meters 
and may be driven by any transceiver or exciter 
having between 100 and 300 watts output. The 
amplifier measures 8” high, 13" wide and 14" 
deep. Weight is 20 pounds. 

The power supply is a separate matching unit 
which may be placed beside the Mark II amplifier, 
or with its 414 foot connecting cable, may be 
placed on the floor. Component quality is of the 
highest caliber. Silicon rectifiers deliver 2500 volts 



MARK II AMPLIFIER COQC MATCHING COQE 
with tubes POWER SUPPLY 


SEE tT AT YOUR 
SWAN DEALER 



ELECTRONICS 

Oceanside, California 
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Robert Suding W8NSO/W0LMD 
1955 Ingalls 
Lakewood, Colorado 


A Cheap and Easy Frequency Counter 


If you want to know exactly what frequency you are op¬ 
erating on, the digital frequency counter is the only an¬ 
swer. This unit counts up to 100 kHz and costs less than 
$50 to build. 


After reading numerous articles on inte¬ 
grated circuits and frequency counters, I 
decided that there should be a way to build 
a frequency counter which would be both 
simple and cheap. There was! It features 24 
inexpensive IC’s*\ 15 surplus transistors, a 
frequency range from 20 Hz to 100 kHz 
(extendable), binary frequency readout and 
fully automatic operation. All you have to 
do is connect the input leads, turn it on, 
push the “count” button and read the fre¬ 
quency. In addition, this counter is small, 
lakes less than a week to build, and costs 
less than $50. Interested? 

*Tliref Fairchild 914 IC's at 8G$ each and 21 Fair* 
child 923 flip-flops at $1.50 each. 


Uses 

This counter has a number of standard 
uses, plus quite a number of special uses 
which I am still studying, and may report 
subsequently. Some of the more obvious 

are: 

1) It can quickly and surely tune an audio 
oscillator. (I tuned a tuning fork with it to 
within l/9th of a Hertz.) 

2) I use it to tune teletype toroidal coils. 
(Build a small transistor oscillator that will 
use the coil and capacitor to he tuned, and 
then measure the frequency while substitut¬ 
ing various capacitors.) 

3) Cheek the amount of shift oil a fsk 
signal. (Measure the mark signal; measure 



Top view of the count 
indicator (middle), the 
count controller 1 left) 
and the power supply 
(right). The three ter¬ 
minals on the top of 
the count controller are 
used when the unit is 
used as a chronograph 
for measuring bullet 
speeds. 
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the space signal; subtracting the difference 
will give you the amount of shift.) 

4) Measure the frequency drift of a re¬ 
ceiver or transmitter. (Obtain a beat note 
from a stable source; measure and graph 
the resulting change in count.) 

5) Check how far individual stations are 
off a net frequency. {Measure the beat note 
between a given station and a frequency 
standard.) 

6) May be used as a chronograph by gun 
and racing buffs. Feed in a known frequency 
by turning the counter on and off with start 
and stop traps and reading the counts, then 
convert to speed by using the following 
formula: 



n 


where V ~ Speed in feet per second. 

f = Frequency of source signal 
in Hertz. 

d = Distance between traps in 
feet. 

n — Number of counts. 

The count Indicator 

This counter consists of three fundamental 
sections: the count indicator, the count con¬ 
troller, and a power supply. 

A count indicator may take any number 
of forms, depending on how complicated or 
complete you wish your counter to be. You 
may want the unit to give you decimal read¬ 
out, since this is by far the simplest to read. 
However to build a decimal readout would 
add greatly to the complexity of the unit, as 
well as adding about $50 to the cost The 
alternate which I have chosen is one giving 
binary readout. This lias the advantages of 
using the least number of parts t:o achieve 
a usable readout, it is simple to build, and 
not too difficult to read after you get used 
to adding the numbers. The version that I 
have built is one using 12 binary counting 
stages giving a possible count of 4097. What’s 
binary? Well, let s take a look. 

The various stages of the count indicator 
are consecutively labeled in powers of 2, 
starting with 2°, which has the value of 1. 

At the start all bulbs are off. On the first 
pulse, the “1” bulb turns on, the rest stay 
off. The second pulse turns the “1” bulb off 
and turns the "2” bulb on. The third pulse 
turns the i bulb on; the “2” bulb stays lit; 
and the rest stay off. Adding this tota 1 gives 



Inside view of the count indicator, showing how 
the 12 stages of iC's and associated transistors 
are mounted on punched board which measures 
3 x 41/4 inches. 

a count total of 3. The fourth pulse turns 
the T and “2” bulbs off and turns on the 
“4” bulb. The process continues for 12 
stages on the model I have built, for a total 
count possibility of 4097 (one less than twice 
the value of the highest bulb in the counter). 
In summary, to read binary just add up the 
values assigned to the bulbs that are lit . 

Construction of count indicator 

If, in building this section, you put all of 
the parts in the same order and orientation 
that they have in the count indicator dia¬ 
gram, you will find that it can be built in 
just a few hours. I used integrated circuit 
sockets (miniature 8-pin), but you could just 
as easily solder them in. I bent the #4 pin 
up on all 12 sockets, and the #8 pin down. 
I then connected a wire between all of the 
#4 pins for a ground and minus lead, and 
another wire to all #8 pins for the +3.6 volt 
line. Next, run a wire from each #1 and 
#3 pin to the #4 pin, so all three pins are 
grounded. This completes the power wiring. 

Next, connect all #6 pins to the reset 
button, and complete the wiring. The re¬ 
sistor in the base of each ot the transistors 
may have to have its value juggled around 
a bit to make the bulbs glow evenly. Low¬ 
ering the value makes the bulb brighter, and 
raising it dims them. 

In the interest of simplicity, I mounted 
the indicator light bulbs on the front panel 
inside some grommets, as you can see in the 
picture. Instead of using sockets, I also 
soldered wires directly to the bulbs, and 
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Fig. I. Schematic diagram of the cheap and easy frequency counter. This counter uses inexpensive 
integrated circuits and costs less than $50 to build. 
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adjusted the power supply so there is only 
about 1.5 volts across each bulb. 

The count controller 

To put it in the simplest terms, the count 
controller must turn the count indicator on 
for one second then off again, so as to see 
how many Hertz there were in that second 

of time. 

The count controller consists of five sec¬ 
tions. The main section is the one which 
forms the one-second interval. I achieved 
this by taking the 60 Hz ac line frequency, 
and dividing by 60. Though this could be 
done with multivibrator frequency dividers, 
I chose to divide by using the 923 flip-flops 
which frees me of any maladjustment prob¬ 
lems wliich give an output frequency other 
than 1 Hz. This frequency divider also pro¬ 
vides a 30 Hz and 10 Hz output. 

Having these four frequencies then (60, 30, 
10, and 1 Hz), we arrive at the second sec¬ 
tion, which is the key part. This is the in¬ 
terval switcher. This consists of two 923 
flip-flops hooked up in a special way. Here 
is how it works: 

Both flip-flops are reset by the count but¬ 
ton so that there is no voltage output at 
either pin #7. Upon releasing the count 
button, the next 1 Hz wave that goes to 
zero at the input of flip-flop number 1 (FF T ) 
will cause pin #7 to go positive, and pin #5 
to go from its original positive to zero 
(these two pins are always at opposite 
states). When this happens, the count will 
begin to be registered on the count indica¬ 
tor. At the end of the next 1 Hz applied to 
FFj, it will switch over to the state that it 
was at in the beginning, namely voltage on 
pin #5, but none on pin #7. This voltage 
on pin #5 will then cause the count to dis¬ 
continue, with the last count registered on 
the count indicator. To prevent the next 
cycle from counting some more, another 
flip-flop, FFo, is so connected with FF 5 pin 
#3 that the count is locked up until the 
count button is pushed once again, where¬ 
upon the whole process starts over. 

An additional feature is the switch which 
can select various submultiples of 60 Hz, so 
that a count may be taken lor 1/60, 1/30, 
1/10, or i Hz. This means that the actual 
count will be the reciprocal of time counted 
times the count registered. For example, a 
count of 1000 on the count indicator taken in 
i /30 of a Hz would equal an actual count 
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of 30,000. 

The third main section is the gate, which 
allows the input to be coupled into the 
counter for the interval selected. This gate 
consists of one-hall a Fairchild 914 dual two- 
input gate. It consists of two transistors 
with a common collector resistor and sepa¬ 
rate base leads. When a positive voltage is 
applied to one transistor, it draws current 
and the resulting current will show almost 
no voltage at either collector, shutting down 
the other transistor in the IC, When the 
count is not to be taken, a positive voltage 
from FFj of the interval switcher is applied 
to one of the bases, thereby nullifying any 
signal which might be coming to the base 
of the other transistor in the gate. When a 
count is to be taken, the interval switcher 
goes to zero, allowing the count to go to the 
count indicator. 

The fouitli and fifth sections are similar, 
except that the fourth is better suited for 
the 60-Hz input, and the fifth is a pulse 
shaper, as is required to operate the flip- 
flop. They are monostable oscillators which 
give a pulse of extremely fast rise time. The 
duration of the pulse is governed by the value 
of the capacitor. The higher the value of 
the capacitor, the better the monostable will 
work at a low frequency, hence the .02 mF 
in the 60 Hz shaper. On the other hand, a 
low value must be used for a high frequency 
input, hence the .001 in the input shaper so 
that the unit will go up to 100 kHz. If you 
wish to measure a higher frequency than 
this, then change this capacitor to a smaller 
value. To get better low frequency response, 
a 0.1 will provide response from several Hz 
to 20 kHz. 



Inside of the count controller. At the right is the 
switch which selects the various ranges and functions, 
fn the middle is the frequency divider section and 
interval switcher with gate. This punched board 
measures 3 ! 4 x 2 inches. 
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Fig, 3, Power supply for 
the Integrated-ci rcuit 
frequency counter. Two 
sources of regulated 
B+ are provided, one 
for the IC's, the other 
for the lamps and lamp 
drivers. 
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v (CURRENT RATING NEGLIGIBLE ) 


Construction of count controller 

In general, the count controller is built 
and wired similarly to the count indicator. 
However, the wiring is a bit more involved 
to achieve the different modulus of 3 and 10, 
so care must be taken and the completed 
unit carefully checked for errors. 

Power supply 

This unit must supply three voltages, none 
of which is very critical. First of all, there 
must be 3.6 V to operate the various IC’s. 
I have operated this unit from flashlight bat¬ 
teries—the voltage dropped to 2.3 volts be¬ 
fore operation became erratic from one 
stage. At any rate, try to keep the voltage 
±10% of 3.6 V and you will be assured 
of reliable operation. You will note that this 
power supply is only my way of arriving at 
the needed voltages, but there is a wide 
latitude of possibilities. In particular, the 
60-Hz supply voltage to the frequency 
divider flip-flops is very non-critical due to 
the limiting nature of the pulse shaper it 
will feed into. Except for the 60-Hz voltage, 
the whole unit can be operated from dry 
cells. 

Using the counter 

After the normal checks for errors, hook 


up the power supply anti check for proper 
voltages. If desired, 3 volts from batteries 
may he used for the IC’s and another three- 
volt supply may be used for the lamps. 

By pushing the count button, with the 
switch on “XI”, you should get the #1 
lamp to light after a pause of 1-2 seconds 
with no input. If this happens, things are 
working. If not, then the 60-Hz shaper is 
adjusted incorrectly. The easiest and best 
way to adjust this is to put a scope on pin 
#2 or #6 of the 60-1 fz shaper, and adjust 
the 10k pot until you have a dependable 
signal. You will find that this adjustment 
is not at all critical, and you may have hit 
it accidentally. When maladjusted, there 
will be no output appearing at the pins 
mentioned. Another way, not requiring a 
scope, is to adjust until you do have the #1 
lamp come on every time with no input. 
(This is a feature of this circuit which tells 
you that the counter is working, but that 
you do not have sufficient input or that the 
input is not hooked up properly.) 

After you have achieved a reliable “1” 
count, proceed to couple in a sinusoidal 
audio signal, preferably around ) kHz at 
about 1 volt amplitude rms. Push the “count” 
button, and see if you get a count. If you 
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don’t, then adjust the 10k pot in the input 
shaper section until you do. You will find 
that is it easier to check the unit if you have 
a known frequency and watch the counter 
count it. After getting a correct count, back 
off on the input ac voltage, and adjust the 
input shapers potentiometer until you have 
the most sensitive setting. With the unit 
that I built, I get an input sensitivity of 0.1 
volt from 700 Hz to 100 kHz. From 700 Hz 
to 20 Hz the minimum input requirements 
rise slowly, requiring 1 volt at 50 Hz and 
finally, 2.5 volts rms at 20 Hz. It does not 
overload up to 8 volts. Where possible, the 
input should be directly coupled rather 


than through a decoupling capacitor. When 
the capacitor is used, the minimum input 
requirement at low frequencies goes up. 

The lights are automatically reset to 
“0” when the count button is pushed. The 
purpose of the “reset” button is to extinguish 
the lights for standby. 

As mentioned at the beginning of the 
article, there are many number of uses for 
this little counter. After a little practice, 
and especially if you show the flashing lights 
to the children, you will find that this is 
one of the finest little units that you have 
ever built. 

. . . W8NSO 



Rube Goldberg 
would have 
liked this 
piggy-back 

arrangement... 


but for professional results you 


need 




Write for the GBC's catalog — an encyclo¬ 
pedia of equipment in the CCTV field. . . . 


Just look! On the left you see GBC's re¬ 
volutionary breakthrough— the VF-301 
closed circuit television camera. Now, 
economy priced at less than $560 
Distributor Cost. On this viewfinder 
camera you can see the picture ex¬ 
actly as it will be transmitted to your 
monitor or as your video tape recorder 
will play it back. 

You don’t have to build a makeshift 
contraption such as you see above . . . 
a television set piggybacked on a TV 
camera. 

With the VF-301 you keep your eye 
on the action. You never miss a shot, 
you never lose the continuity. You get 
professional results every time. 



89 Franklin St., New York, N.Y. 10013 
Phone: WOrth 6-5412 
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Del Crowell K6RIL 
1674 Mountain Street 
Mountain View, California 


Two Kilowatts PEP for 6 Meters 


A complete -transverter system from 10 meters. 


Here is a system which is the ultimate for 
6 meter SSB or CW. It puts out over 1 kW 
peak with less than 6 watts output from the 
exciter. 

Forward scatter communication on the 6- 
meter band is very interesting. However, to 
make consistent contacts, near maximum 
power is required, along with the best an¬ 
tenna that can he used. This article covers 
construction of a 2 k\V PEP final amplifier 
using the Eimac 4CX i.OOOA along with a 
transverter from 28 MHz. This allows the 
operator to use a 10-meter transceiver or 
separate transmitter and receiver for the 
basic units. By using the low-frequency sta¬ 
tion and the 6-meter transverter, the band 
coverage is extended to 6 meters and the 
4CX1000A final will operate very nicely at 
the full legal limit. 

Circuit description 

Transmitting converter 

This transmitting converter is a much mod¬ 
ified version of one which appeared in a 
magazine several years ago. This circuit is 
simple and very practical. Several styles have 


been built and used at this station, but the 
one used in this article was the best ap¬ 
proach. The circuit starts out with a 6U8 
triode overtone oscillator operating at 22 
MHz. Low plate voltage is used for good 
stability; the pentode section of the 6US 
is used lor isolation and provides the proper 
injection voltage required lor mixing. This 
is done by selecting the proper screen limit¬ 
ing resistor. Too much injection voltage will 
produce unwanted signals. It’s better to use 
slightly less injection than required for max¬ 
imum output. A 12BY7 is used for mixing, 
with the local oscillator signal injected into 
the control grid and the driving signal fed 
into the cathode. I he unbypassed cathode re¬ 
sistor serves as a load, and also as operating 
bias for the tube; cutoff bias is used for 
standby only. The 6360 amplifier operates 
class A with cutoff bias on standby to pre¬ 
vent generating excessive heat and noise 
during receiving periods. A stiff resistance di¬ 
vider is used for screen voltage. 

The tank circuits are adjusted for maxi¬ 
mum output using a CW’ signal input from 
the exciter. The link coupling in and out of 
the 6360 amplifier must be adjusted for op- 



Front view of 2 kW 
transverter, left to right: 
output loading, plate 
current, plate tuning, 
screen current; bottom: 
driver tuning, driver 
coupling, final-grid cur¬ 
rent, final-coupling, and 
grid tuning. 
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FROM 26 MNi XMTR 


itO VOC 


bO POWER 


ANT 



Fig. I. Block diagram of the complete 2 kW PEP 6-meter transverter. Input and output are both at 28 MHi, 


timum conditions, and maximum output of 
approximately 6 watts will be obtained. This 
power is more than sufficient to drive the 
4CX1000A final, but can also be used for 
local contacts barefoot. Voltage requirements 
are as follows: 6360 B + , 250-300v; oscillat¬ 
or, + 1050v; regulated mixer, + 250v; and 
all filaments, —6.3v @ 2 amps. 

Receiving converter 

Two 6CW4 nuvistors are used in a cascode 
rf stage in a low-noise front end. This stage 
is neutralized by adjusting L3. Low plate 
voltage is used for best noise figure and still 
gives sufficient gain. A band-pass filter is 
used in front of the rf stage for added re¬ 
jection of images, etc. 

The mixer uses two 6CW4 tubes in a eas- 
code configuration similar to the front end. 
The ! oca' oscillator signal is borrowed from 
the transmitting converter via a two-turn 
link on the oscillator plate coil and injected 


into the grid of Y3. Since the dynamic range 
of the cascode-connected stage is greater 
than a single grounded-cathode amplifier, 
over-load problems are reduced. The overall 
gain of this converter is still more than 
needed, even with low' B-|- voltage applied. 

This amplifier uses a standard, single-ended 
circuit, with a tuned input and is neutra¬ 
lized for best stability, i’his adds to the sup¬ 
pression of spurious signals and requires 
much less driving power than the passive 
grid method (only 3 watts drive is required). 
A high-capacitance and low-inductance grid 
circuit is used. Because of the high grid-to- 
cathode capacitance, a series-tuned input us¬ 
ing approximately 75 pF for tuning is used. 
This will allow good balance of the input 
circuit and gives a proper match to the grid 
input. 

A pi-network output, using a high-O in¬ 
ductor, is used to reject harmonics. This 
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Fig* 2. Schematic diagram of the transmitting 6-meter converter and 4CXIOOOA amplifier. Coil values for this unit are given in Table I* All feedthrus are .001 
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helps alleviate the TVI problem. A vacuum 
variable capacitor is used for plate tuning, 
but if one is not available, a standard trans¬ 
mitting capacitor of good quality will do 
just as well. A Johnson 250 pF variable is 
used on the output. The voltage at this point 
is low, so the plate spacing can ;>e less than 
in the plate circuit. 

Separate metering was used for grid, plate 
and screen. A 50-0-50 mA was used in the 
screen. Depending upon loading, the screen 
current can vary from 0 to-20 mA and as 
high as +20 mA. A small bleeder, along with 
a series resistor, was used at the screen of 
the tube to prevent feedback and to keep the 
impedance low at all times. Screen de¬ 
coupling is recommended on all tubes of i his 
type. 

The grid compartment is enclosed in a 
box and feed thru capacitors are used to 
provide isolation on al1 de and heater leads. 
A large blower keeps the tube at a low 
operating temperature. The amplifier was 
run continuously at 2400 watts dc input 
and after turning it off and checking it im¬ 
mediately, the tube was just warm. 

Filament voltage to the 4CX1000A must 
be adjusted to 6.0 volts. This, of course, will 
provide long life by preventing excessive 
back heating of the call ode. I 'his tube must 
be operated in class AB1 with peaks of less 
than 1 mA grid current. A 1 mA grid-current 
meter is used for monitoring. At approxi¬ 
mately 500 grid fiA the tube goes into dis- 



Transmitting converter. Top view showing the solder- 
in feedthru capacitors and general dc wiring. 

tortion; at this point the screen should show 
positive current. With 300 volts screen volt¬ 
age and B + of 3000 volts this amplifier is 
linear well beyond the 2 kW legal limit; 
plate efficiency is 55% or better. Cut-off bias 
is used on both the final and the transmitting 
converter. This bias level is switched bv a 

HP 

set of contacts on T-R relay. 

Construction details 

Transmitting converter 

This transmitting converter is built on a 
U-shaped chassis formed from brass sheet 
stock. This chassis fits in the bottom of the 
3-inch main chassis as shown in the photos. 
A hole layout is provided for locating major 
parts (Fig. 5). 

All dc wiring is located on the outside of 



.OCI 25 MHz 


2-TURN 

LINK 


mm 


2-TURN LINK 


INPUT 9ANDPASS FILTER 


CASCOOi RF 


CAS CODE MIXER 


6.3 VAC 


+ 105 
ITrnA) 


Fig. 3. The six-meter converter section of the 2 kW PEP transverter. The cascode rf amplifier uses two 
6CW4's for maximum performance. The 22-MHz local oscillator input is picked up from the trans¬ 
mitting convert* Coil values are given in Table 2* All tubes are 6CW4/6DS4. 
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0A2 


3A 

■Q 
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D3.04 - 200 PIV. JOOmA 
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5A 
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O- 
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TRANSVERTER 1 
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SNO 


HV FH. SWITCH O------ ---© n«CTO 
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TO HV SUPPLY O--© FIL XFMH 

HV RETURN 0-----—-—- O HV RETURN 

Fig. 4. T|ie low-voltage power supply section for the 2 kW transverter. The power supply for the 4CXI000A 
is left up to the individual builder—its controls are shown in Fig. 7. 


the chassis lor simplicity and better circuit 
stability. Feedthru capacitors are used for 
by-passing. These capacitors can be a good 
quality solder-in or threaded type. The holes, 
of course, must be drilled for the type avail¬ 
able. A cover is fabricated from brass and is 
soldered on. This transmitting converter is 
mounted inside the main chassis with long 
shafts brought out to the front panel for 
peaking at various frequencies in the band. 
The converter should be tested prior to in¬ 
stallation in the main chassis. Be sure to lo¬ 
cate the crystal away from any hot tubes, etc. 

The input and output are connected by 
using BNC jacks on the transmitting convert¬ 
er chassis, and short cables are run to the 
rear of the main chassis. All switching is done 
with relays outside the chassis. 

Receiving converter 

The receiving converter is constructed on 
a chassis formed from brass (same as be¬ 


fore) with a partition to separate the dc 
fro in the i f side as shown in Fig. 6. Shields 
are used to isolate the stages. Refer to the 
photos for parts placement and chassis lay¬ 
out. Be sure to use short connections and 
good VHF construction practices. This con¬ 
verter lias outperformed all others used pre¬ 
viously, and takes an extremely strong sig¬ 
nal to produce cross-modulation products. 

Main chassis and final amplifier 

A large 11" x 17" x 3" chassis is used for 
the complete transverter. The final plate 
compartment was fabricated from parts of 
BC-375 tin nng units cut down to a 15Vi" x 
7 ’A" x 4%" box with a perforated cover. If 
metal working tools are available the builder 
can fabricate his own. An S% x 19 inch 
front panel contains the meters and all the 
controls. 

The grid and screen circuitry is enclosed 
by a 8 x 6 x 12 inch inverted chassis which 
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Photo showing inside of 
transmitting Converter- 
Various capacitors in 
foreground snow a few 
of many styles which 
are available for VHP/ 
UHF use. 


shields the input, and provides an air tight 
compartment for cooling the tube. Feedthru 
capacitors are used for rf suppression on the 
dc leads, Pilament power is supplied by a 
3.6V, 10-amp transformer mounted on the 
main chassis, he final plate coil is formed 
from 3 turns of %-i.nch copper tubing with a 
2-inch inside diameter, 3% inches long. This 
makes a sturdy inductor and is supported by 
the plate and output tuning capacitors. Plate 
voltage is fed through RG-8/U coax, and high 
voltage fittings are used at the ends. The 
plate rf choke was constructed by winding 
2 inches of #26 wire on a %-inch ceramic 
stand off. A 500-pF TV door knob capacitor 
is used for the i IV bypass. The plate blocking 
capacitor is a 500-pF high-current type, such 
as those used in most commercial systems. 

The description given in this article will 
help the builder whether he copies this lay¬ 
out or simply uses it for generating his own 
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\ SIDE VIEW 1 

-032 BRASS SOLDER COVER 

OVER THIS END 

Fig* 5. Chassis layout tor the six-meter transmitting 
converter. The "FT rt indicates the location of feed¬ 
through capacitors. 


ideas. I find most hams would like to use 
their own imagination. 

The receiving converter is attached to the 
rear of the main chassis. This allows adjust¬ 
ments to be made and allows the cables to 
be made shorter. The transmitting converter, 
as stated before, is mounted inside the main 
chassis. With the system complete, a urge 
cover with ventilating boles is installed over 
the bottom of the main chassis. 

Control circuits 

Provision for high or low power was in¬ 
corporated in this system. When working 
local stations there is no need to use 2 kW 
PEP; the exciter output of 6 watts is ade¬ 
quate. Three coax relays were used to pro¬ 
vide the switching, allowing the transverter 
to be used without turning on the final. The 
relays used were 110 V dc; however, the 
buildei may use any relays he has available. 
The block diagram in Fig. 1 shows the ar¬ 
rangement for this high/low power switching. 

Power supplies 

Power supplies were built on separate 
chassis. The transverter supply was built as 
a complete unit and delivers the following 
voltages: +105 V for VI oscillator plate 
and flie receiving converter; +250 V for the 
mixer and driver; and 6.3 V ac for all the 
transverter filaments. It also provides bias 
for the transmitting converter. The final 
screen supply was constructed on a small 
chassis and mounted next to the high-voltage 
supply. The final uses the following volt¬ 
ages: — 105 V bias; +300 V @ 40 mA for 
the screen; and high voltage of +3000 VGr 
700 mA. The power supply circuits shown 
are mainly for reference, as most hams have 
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Fig. 6. Chassis layout for the 6-meter converter 
chassis. 


transformers of different ratings available. 
Well filtered and regulated supplies help 
to make a clean signal. Refer to the various 
handbooks for additional information. 

A word of caution, use extreme care 
around the high voltages. One slip and thats 
all! You don’t get a second chance. Use a 
heavy insulated screw driver to short out 
the B+ line before touching the innards. 


Adjustment and operation 

Transmitting converter 

The transmitting converter should be 
tested prior to installing it in the main 
chassis. This is done as follows: using a grid- 



clip meter, preset all coils for the proper 
frequencies. Next, with a crystal connected 
to the oscillator, apply power and, using the 
grid dip meter in the diode position, peak 
up the local oscillator and buffer for maxi¬ 
mum indication. Now drive can be applied 
to the mixer cathode. The output of the 
6360 should be connected to a dummy load 
or wattmeter and all adjustments peaked 
for maximum output at 6 meters. Also ad¬ 
just the coupling links at this time. The 
61?8 screen resistor should he adjusted lor a 
slight reduction in output power to insure 
minimum spurious signals. The rf output 
should now be approximately 6 watts. The 
cover can now be installed over the local 
oscillator and mixer section. Readjustment 
of these circuits is unnecessary; this com¬ 
pletes the transmitting converter checkout. 


Top view showing the inside of the final plate 
compartment. The high-Q tank circuit provides good 
stability. The strap in the lower right comer is 
used for neutralization. A homemade rf choke is 
supported by the door knob capacitor on the rear 


wa 



Fig. 7. High-voltage power supply controls which are used in the 4CXI000A transverter. The 3000-volt 
high-voltage supply is not shown since most builders will use what they have available in the junk box. 
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Rear view showing all input and output connections. 
The receiving front end on the rear of chassis 
allows for adjustment and ventilation. Large com¬ 
partment is constructed from parts of two BC-375 
tuning units with a perforated cover. 

Receiving converter 

Local oscillator injection is required either 
from the transmitting converter or another 
source, while adjusting. The method for this 
converter is very simple and just requires 
peaking, using a stable signal such as a 100 
kHz marker or a received signal on the 
air. Tlie bandpass filter can be adjusted for 
the desired response; however, at this sta¬ 
tion, all operating is done in the lowest 150 
kHz of 6 meters. 

Final adjustment and neutralization 

The indivdual units should be checked out 
prior to installation to insure that the trans- 
verter section is working properly. When con¬ 
struction is complete, filament power and 
cooling can he applied to the final amplifier. 
Be sure the plate and screen leads are open 
circuited to prevent rectification in the screen 
and plate circuits. 

Connect a detector and VTVM to the out¬ 
put connector along with a 50-ohm load. 
Now apply the driving power, adjust the 
level to about 500 mA on the grid meter, 
peak plate tuning and output loading for 
maximum level on the V PVM, adjust the 
neutralizing strap near the final tube for 
minimum level and check again to make sure 
the grid tuning is still set for maximum out¬ 
put. This procedure may have to be repeated 
several times. Once the final is properly neu¬ 
tralized, the amplifier will operate very 
smoothly. The power output will peak at 
about minimum plate current. One word of 
caution—be sure the screen voltage is never 
applied without plate voltage, or the screen 
will draw excessive current. In normal opera¬ 
tion the final will load to about 800 mA maxi¬ 
mum with a very slight indication of grid 


current. While bench testing the final, the 
watt meter was pegged on the 1200-watt 
scale. With 1200 watts output, the plate in¬ 
put was 1960 watts dc. Running continu¬ 
ously, the amplifier showed no signs of strain 
or detuning. 

Summary 

This system has proved to be very good. 
A lot of stations have been worked every 
weekend using forward scatter techniques. 

! lie exciter and receiver at this station have 
both transceive and separate frequency capa¬ 
bilities, which really makes this system a 
dream to use. 

While using the amplifier on the air, pre¬ 
cautions should lx* taken so the amplifier 
does not exceed 2 kW PEP as limited by 
regulations. 

. . . K6RIL 

Table 1. Coil, choke and capacitor data for 
the transmitting converter. 

Cl 10 pF butterfly variable. Johnson 160-2II. 

C2 30 pF single section. Johnson 160-130. 

C3, C4 50 pF variable. Hammarlund HF-50. 

C5 250 pF variable. Johnson EI54-I, 

C6 Screen bypass capacitor built into 4CX- 

1000A socket. 

LI, L3 28 turns number 28 enameled on 3 /e" 
slug-tuned form. 

L2 2 turns number 24 insulated; wound on 

form below LI. 

L4 13 turns number 22 enameled on slug- 

tuned form. 

L5 3 turns number 24 insulated wound around 

center of L4. 

L6 10 turns number 14 tinned, %" ID. Spaced 

at center for L7. 

L7 2 turns number 14 enameled, ID. Ad¬ 

just so It is Inserted halfway into L6. 

L8 3 turns number 12, P/V' ID, wound around 

center of L9. 

L9 4 turns number 10, I" OD. Tap at one 

turn from ground. 

L|0 3 turns 3 /g" copper tubing, 2" ID, 3V 2 " 

long. 

RFC I 60 turns number 25 enameled. Wound 2" 
long on I/ 2 " ceramic insulator. 

Table 2. Coil data for the receiver converter 
shown in Fig. 3. 

LI-L5 (0 turns number 26 on slug-tuned 

form (white slug). The antenna is coupled 
to LI through a 2-turn link around the 
cold end. 

L6 26 turns number 28 on l/(" slug-tuned 

form (red or green slug). 

L7 29 turns number 28 on W slug-tuned 

form (red or green slug). Link consists 
of 2 turns wound around the cold end. 
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Hank Olson W6&XN 
3780 S+arr King Circle 
Palo Alto, California 


A Pulse Generator for the Amateur 


An integrated-circuit design for testing transmitters, 
receivers, audio and ATV equipment. 


“What would a ham want a pulse gener¬ 
ator for?” asks the amateur operator. “We’re 
not in the radar business; pulses are what 
we want to eliminate, not generate!" Well, 
first let’s find out what pulses are; and 
then find what hams can do with them. 

Webster says that a pulse (as the word 
applies to “radio") is “an electromagnetic 
wave or modulation thereof, of brief dura¬ 
tion". 1 This definition allows us a great deal 
of latitude. However, the author feels that 
when most electronics-oriented people see 
Hie word “pulse’’ they think of a rectangular 
wave whose “on" time is short compared to 
its period. 

A pulse train is shown in Fig, 1, where 
is the “on" time, and t r is the period, or 
distance between similar points on adjacent 
pulses. A pulse is no# required, in general, 
to be rectangular; it may have any of a 
variety of shapes, like those shown in Fig. 2. 
These special-purpose pulses are sometimes 
used in pulse systems where it is desired to 
carefully control the bandwidth of the pulse 
signal. A pulse generator that wall produce 
all of the pulses of Fig, 2 is not within the 
scope of this article; so we’ll stick to the 
common rectangular pulses of Fig. 1. 

Perhaps the simplest pulse generator 
known to solid-state-electronics is the uni¬ 
junction relaxation oscillator, as shown in 
Fig. 3. It puts out a train of pulses whose 
repetition rate (1 /t P ) is controlled by Ri and 
Ct and whose “on” time (t») is controlled 


EVOLTS 



Fig. I. A typical pulse train. The time t„ is the 
"on" time, and t„ is the period. 



Fig. 2. Other pulse shapes which may be encoun¬ 
tered—triangular, half-sine, parabolic, trapezoidal 
and gaussian. 


by R? and Ci. This simple circuit can pro¬ 
vide a timing pulse for everything from an 
electronic metronome to a "V.T.” fuse. With 
a few slight modifications, the unijunction 
relaxation oscillator can be synchronized 
and the R-C charging of the emitter-capac¬ 
itor modified to linear charging. 2 

Since the circuit of Fig. 3 produces a 
pulse of rather short duration, we can use 
it to trigger a monostable multi-vibrator to 
obtain longer pulses. It is in such service 
that the monostable multivibrator is called 
a “pulse-stretcher”. A realization of this 
simple unijunction-pius-monostable multivi¬ 
brator type of pulse generator is shown in 
Fig. 4. A pulse amplifier was added be¬ 
tween the unijunction section and the mono¬ 
stable multivibrator to provide both isola¬ 
tion and the level shift necessary. The values 
shown in Fig. 4 will give pulse repetition 
frequencies (FRF’s) of 100 to 1000 Hz and 
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Fig, 3. A simple unijunction transistor relaxation 
oscillator which will generate the pulse chain. The 
pulse repetition rate is determined by Rl and Cl; 
the on time is controlled by R2 and Cl. 

pulse widths of 30 Msec to 500 Msec. The 
values of RiCi and R 2 C 2 could be switched 
to provide other PR] ’s and pulse lengths. 
In spite of the fact that tms simple pulse 
generator has only five semiconductor pack¬ 
ages and about a dozen other components, 
it is a very useful unit to have around the 
shack. 

The “sync” connection to the circuit can 
be either used as a sync output or sync in¬ 
put. A negative-going wave, from a low 
impedance source, put into the sync port 
will synchronize the pulse generator. Or, a 
negative-going pulse may be taken out from 
this same “sync” port. The pulse generator 
can be synchronized by waveforms which 
are multiples of its free-running frequency, 
and used as a divide-by-n unit. 

The simple pulse generator of Fig. 4 can 
be vastly improved upon, to create a gen¬ 
eral-use amateur model. Such a pulse gen¬ 
erator is shown in Fig, 5. By replacing the 
unijunction oscillator with one using an HEP 
556 integrated circuit, the need for both 
-T15V and +6V as circuit supply voltages 
is eliminated. Only -+-6V must be supplied 
to this more versatile pulse generator. 

Since the HEP 556 (a three-input ECL 
gate) oscillator puts out a rectangular wave¬ 
form that has a logic level which is com¬ 
patible with the HEP 558, no isolation am- 



Fig. 6 Output waveform of the circuit in Fig. 5 
for minimum pulse width. The sweep speed of the 
oscilloscope is I jusecond per division. 


plifier is necessary. The first HEP 558 is 
used as a delay generator. This delay gen¬ 
erator is a monostable multivibrator whose 
output pulse triggers the following stage 
at the end of its pulse. The second HEP 
558, also connected as a monostable multi¬ 
vibrator, is the pulse generator. 

To add versatility, several other tran¬ 
sistors have been added: a split-load phase 
inverter, two output amplifiers, and a sync 
output emitter-follower. 

The waveforms in Fig. 6 show the two 
(complimentary) outputs when the genera¬ 
tor is asked to produce its narrowest pulse. 
This narrow pulse clearly shows the rise 
times to be expected of our generator. 

The output pulse is available either as a 
positive-going pulse starting near zero and 
going to nearly +6 volts, or the compliment 
of this. The compliment, of course, is a 
negative-going pulse starting near +6 volts 
and going to nearly zero. 
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Fig. 4. In this pulse generator, a pulse amplifier has been added to the 
oscillator to provide isolation and the necessary shift level 
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Fig. 5. The pulse generator of Fig. A can be vastly improved upon by replacing the unijunction transistor 
circuit with an integrated circuit. This pulse generator will provide complimentary outputs, variable pulse 
length, variable pulse repetition frequency and variable pulse delay. It will drive a capacitive-coupled 
500-ohm load. 


By switching the “pulse length” switch 
to “SQ”, the monostable multivibrator, which 
forms the pulses, becomes a simple -f- 2 flip- 
flop. In this mode, nearly perfect square 
waves are produced from 10 Hz to 100 kHz 
—just one half the normal PR 1 rate. This 
feature was added, because it was so simple; 
the monostable multivibrators which per¬ 
form the "delay” and “pulse length” func¬ 
tions are basically flip-flops modified for 
monostable use. 3 

In the interest of simplicity, the four 
ports of the pulse generator are direct-cou¬ 
pled. Coupling capacitors, of proper size 
to accommodate the particular pulse one is 


using, can be added externally. Alternately, 
a series dry cell or battery can be used to 
adjust levels; these are best used externally. 

The finished pulse generator is shown 
in Fig. 7 and 8. The generator was built in 
a Bud cabinet (CD-1480) for two reasons. 
Firstly, this was the cabinet the author had 
on hand, and secondly, the 8" x 8" panel al¬ 
lows enough room to mount all the controls. 
The circuit board picture. Fig. 8, shows all 
the generator circuitry except the power- 
supply. Obviously there is room to spare, 
and a much smaller unit could be built if 
miniature switches and pots were used. 

Now that we’ve generated our pulses, let’s 
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A regulated power supply for 
the pulse generator shown in Fig. 
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have a look at their uses. The most commonly 
used "pulse” is the square wave, which 
the second pulse generator will produce. 
Square waves are widely used to perform¬ 
ance-check audio amplifiers; an elementary 
description of this is given in the "Motorola 
Integrated Circuit Projects Handbook A 
more thorough section on square wave and 
pulse testing of amplifiers is given in refer¬ 
ence 5. 

Since the radio telegraph, radio teletype, 
and television modes of transmission are all 
based on pulse sequences, a pulse generator 
can be useful in the design, simulation, and 
testing of amateur equipment for these 
modes. The exact nature of the use of the 
pulse will depend on what the user is trying 
to do. If he wished to turn on a transmitter 
with the pulse, we’d call it “pulse (ampli¬ 
tude) modulation”. If he wishes to turn a 
signal off with a pulse, we’d call it "blank¬ 
ing”. Or turning a signal on for a desired 
time interval, after a desired interval would 
involve "delaying” and “gating”. Of course, 
the uses of combinations of these functions 
are limited onlv bv the imagination. 

. . . W6GXN 

Bihliog raphy 

1* “Webster’s New Collegiate Dictionary", 1961, C & C 
Merriam Co., p, 685. 

2. ‘General Electric Transistor Handbook’ 1 , Tfli Edi- 



Fig. 7 The pulse generator. This unit uses inte¬ 
grated circuits and transistors to provide pulse 
repi+ition rates from 20 Hi to 200 kHz, pulse delays 
from 20 microseconds to 20 milliseconds and pulse 
widths from 20 microseconds to 20 milliseconds. A 
square wave output Is also available. 

tion, 1964, p. 312-320. 

3. Kenschler* El ( "Design of Mono stable Multivibrators 
Using MSCL Integrated Circuits", Motorola Applica¬ 
tion Note AN-233, 

4. Motorola. "Integrated Circuit Projects Prom Moto¬ 
rola," HEP 407, p. 47-48. 

5. Terman, P. and Pettit, J., "Electronic Measure- 
merits”, 2nd Edition, 1952, Mcraw Hill, p. 325-333. 


Fig. 8 Circuit board 
used in the pulse gen¬ 
erator shown in Fig* 
7. All components are 
mounted on this board 
except the power sup- 
ply. 



► LEARN CODE 

the right way-with 


fc- Code Sound language! 





r e W3CVE 


The specialized language of sound" brings you a complete study 
of the International Morse Code. Satisfied users say—"Complete 
in every detail”—"Easy to learn!"—*'CSL is the best!"—Increase 


CSL HR 1 & NR 2 (1 tape) for the prospective Novice, Technician, 
General or Amateur Extra First. 3 to 25 wpm. 

CSL NR 3 & HR 4 (l tape) for the advanced operator with a sin¬ 
cere desire to copy code sounds at rapid speeds. Mow to copy 
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain ana 
scrambled, numerals and punctuation. 

Magnetic tape, 7" reel, dual track, 2 hours. Immediate delivery. 
Send check or money order. (Specify which tape.) $6.35 eaeti. 

Both tapes on one order, only $13.50. 


YOUR receiving speed, master the code now! *Ar ★ ★ ★ ★ Sound History Recording, Dept. 73, Box 16015, Washington, D, C. 20023 
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E* R, Davisson K9VXL 
83 Crestview Drive 
Greenwood, Indiana 46142 


Mighty Four on Six 


A low cost, four transistor transmitter for six meters. 


Here is a transistorized transmitter for six 
meters which is small in size (2 13/ u;" by 2"), 
complete with modulator, but still capable 
of putting out a very respectable signal. The 
modulator uses no transformers, and lias a 
small IV2" speaker as the microphone. Only 
four low-cost transistors are used, and actual 
on-the-air reports indicate excellent per¬ 
formance. 

The transistors specified are slightly un¬ 
conventional, in that the Motorola MPS6516, 
used for the two modulator stages and for 
the 50 MHz crystal oscillator stage, are low 
cost (60l), general purpose audio, and low 
frequency types. However, due to an fr of 
better than 200 MHz specified on the data 
sheets, it will work nicely as a 50 MJdz os¬ 
cillator. Higher gain can be achieved by us¬ 
ing transistors from this same family, such 
as the MPS 6517 through MPS 6523, but 
was found unnecessary on the two units 
built. 

The output stage is run in grounded col¬ 
lector, with a slightly unconventional output. 
Normally a circuit such as this employs a pi 
output network in place of the tank shown 
in Fig. 1 as I 0-. Since this transmitter was 
to be used with only a 50-ohm antenna, and 
to keep dissipation to a minimum, a fixed 
tank circuit was used. The output transistor 
is a Motorola MPS 6531 plastic transistor, 
rated at 310 milliwatts dissipation at 25°C 
ambient temperature. However, as will be 
seen later, it will take more if certain pre¬ 
cautions are adhered to. Again, this transis¬ 
tor, from the data sheets, is sold for use in 
complimentary audio output stapes. How¬ 
ever. the fr on this one is 390 MHz with a 
maximum collector current of 600 mA. The 
price is 75tf. 


Table 1 shows the results which can be 
obtained with the transmitter. Several points 
of caution should be noted. First, a heat 
sink must be used on the output transistor. 
The results shown were obtained with a 
small heat sink measuring only W’ by A 
suitable heat sink may be made by cutting a 
' 2 " strip approximately ! :t h" long from the 
top of that next tin can you open. If you 
have a pair of small needle-nose pliers 
around, they’ll serve nicely as the form for 
bending the heatsink. The shape of the MPS 
6531 corresponds to this. 

The second word of caution is not to use 
modulation with the 24 volt supply. On 
modulation peaks, the final may go poof. In¬ 
creasing R« would probably reduce this 
chance, but due to the dissipation involved, 
phone operation isn’t recommended at this 
voltage. Using it as a C\V transmitter at this 
voltage is all right because the final really 
doesn’t get a chance to heat up sufficiently to 
destroy the transistor. 

If no modulation is obtained at the 9-volt 
level, removing IT and then soldering a piece 
of wire in its place should restore modula¬ 
tion. No trouble has been experienced, how¬ 
ever, from 12 volts and up. 

As can he seen in Table 1, the output 
power of the transmitter at 12 V and up, 
should be sufficient to drive a tube such as a 
6146. Again, 24-volt operation isn't recom¬ 
mended. due to dissipation. Notice also how 
the efficiency drops off as you raise the volt¬ 
age. Optimum performance seems to be be¬ 
tween 12 and 15 volts for AM operation. 

With modulation, the total drain goes up 
and can be as high as 200 mA on peaks at 
the 18 V ievel, but batteries the size of D 
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Fig. I. Schematic diagram of 
the six me+er transmitter em¬ 
ploying four low cost audio 
transistors* 


*MPSGSI6 


*MPSG53I {HEAT sink* 
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cells would be sufficient for portable opera¬ 
tion . 

The circuit shown is for positive ground, 
however NPN’s, such as the Motorola MPS 
6513, could be substituted for the PNP M PS 
6516, and a PNP, such as the Motorola MPS 
6533, substituted for the MPS 6531 by re¬ 
versing the power supply leads. Comparable 
performance should be achieved. 

Construction and testing 

Fig. 2 shows the suggested printed circuit 
layout for the transmitter. The foil side is 
shown in 2A and the parts layout in 2B. 
In order to condense the size, all resistors 
are standing up on the board. 

i o build strictly for CW, but still have 
the option for phone operation later, just do 
not connect R<i and RFC 2, 

Instead of wasting money on a crystal 
socket, I used two pins out of a miniature 
9-pin tube socket. These make a very good 
substitute for a crystal socket. If you’re 
really brave {and rich), I suppose you could 
solder the Crystal directly in, but its too easy 



9 volts 

12 volts 

Final Current 

24 mA 

39 mA 

Power In ... 

.216 mw 

470 mw 

Power out .. 

.1 38 mw 

296 mw 

Dissipation .. . 

....... 78 mw 

174 mw 

Efficiency .. 

. 64% 

63% 

Total Circuit Drain 

...... 50 mA 

73 mA 


No Modulation 


Table I. Performance of the Mighty Four on Si* 


to destrov the crystal. 

■* r 

The coil form for the oscillator stage was 
a plastic form, but could be ceramic or 
phenolic. A W form would probably work 
just as well. 

Build up the oscillator stage first. Using 
a grid dipper (or a receiver tuned to six 
meters), check to insure the stage is oscillat¬ 
ing at 50 MHz. Don't worry about timing 
this stage up at this time, as it’ll only change 
when von work on the final. 

m 

Next, build the final stage. Temporarily 
solder only one end of R.t (the end which 
goes to RFC I). This is the 10 ohm resistor. 
Insert a milliameter in series with the resistor 
and the power supply leads. 

If possible, start with no higher than 9 V 
initially. With voltage applied, an indication 
of current should now be seen. If it isn’t, 
time the oscillator. When current is evident, 
tune the oscillator stage for maximum read¬ 
ing on the milliameter. If no reading is ob¬ 
tained, reverse the leads on L?. 

Next, using an insulated tool, spread or 


squeeze the turns on La as 

necessary, watch- 

15 volts 

18 volts 

24 volts 

49 mA 

60 mA 

83 mA 

735 mw 

LQ8Q watts 

f *980 wa+ts 

408 mw 

560 mw 

795 mw 

327 mw 

520 mw 

IJ85 watts 

55.5% 

52% 

40% 

90 mA 

110 mA 

145 mA 

ifti various power 

supply volfag 

es. 


NOVEMBER 1967 


4 


25 






















































































oc 



6 o 
amt om 


Fig. 2 Suggested printed circuit board for the 
transmitter. The foil side is shown in 2A and the 
parts location in 2B. 

ing the meter for minimum current. Repeat 
several times until you’re sure you have 


maximum drive from the oscillator and mini¬ 
mum current in the final. 

As mentioned previously, the output is 
slightly unconventional. Tuned up in this 
manner, the dissipation is kept down, but 
doesn’t produce the maximum output. At a 
sacrifice in dissipation, the output can be 
greatly detuned (for instance—removal of (is) 
and more output achieved. Make sure, of 
course, that you have a 50-ohm dummy load 
connected while tuning. The results shown 
in Table 1 will give you some idea of the 
current to expect. 

Finally, build up the modulator section, 
connect a 75- to 100-ohm speaker, and ap¬ 
ply voltage again. Check with a receiver to 
tell quickly if the modulator is working. The 
meter, in series with Rr,, should show some 
deflection with modulation. 

With a low-impedance dynamic mike, you 
may have to increase R* somewhat for best 
modulation. A scope check on modulation 
showed that close to 100% modulation was 
obtained fairly easily, so a check wouldn’t 
hurt if you have a scope available. 

Next time someone asks you what your 
rig is, you can tell them that you're running 
four audio transistors to the antenna—the 
Mighty Four on Six, that is. 

. . . K9VXL 


Vector 25X Experimenter's Kit 


There’s an unrecognized bargain on the 
market in the form of Vector’s 25X Experi¬ 
menter’s Chassis Kit. This collection of hard¬ 
ware goes for about $20, and somehow their 
Sales Department has let it go wilh a really 
inadequate description. When T received one 
of these kits, the first thing I noticed .was 
its considerable weight. Further investiga¬ 
tion showed the Vector Co. has succeeded 
in putting a little bit of almost everything 
into it, without making quantities so small 
as to he hints rather than helpful. 

The materials provided are about equally 
distributed between supplies for vacuum tubes 
and for solid-state breadboarding. Several 
different varieties of spring clip and solder 
lugs are included. A large piece of Vector 
board and lour heavy aluminum channels 
make up a chassis-like structure and suggest 
more elaborate assemblies. Mounting mater¬ 
ials for both small and power transistors, a 
quantity of wire, some push-on interconnect¬ 


ing leads, and many smaller items are also 
included. The tube sockets and mounting 
assemblies may seem a little inappropriate, 
but after all, we are still using a lot of tubes. 

I ’erhaps "Basic Laboratory Kit’ would have 
been a more descriptive title. Everything can 
be replaced from Vector or from general 
stock in order for the kit to remain useful 
indefinitely. A couple of mighty handy tools 
are thrown in for good measure. All this 
looks like a good thing for the fellow who 
likes to design his own gear, and for the 
beginner who needs to get a quick look at 
lots of circuits without getting carried away 
by any of them. 

The 25X Experimenters Kit is listed in 
Allied Electronics, Burstein-Applebee, and in 
Cramer Electronics catalogs. Some less ex¬ 
pensive but simpler kits are also listed in 
these, and in the Lafayette Radio catalogs. 
You can find them easily from the manu¬ 
facturer’s index: Vector. . . . W2DXH 
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MN-2000... $160.00 

2000 watts PEP 


Reads forward and reflected 
power directly in watts (VSWR 
from nomogram). Two scales in 
each direction, 200 and 2000 
watts full scale. Calibration ac¬ 
curacy ± (5% of reading + 2 
watts) on 200 watt scale; - (5% 
of reading f 20 watts) on 2000 
watt scale. Size; 5 Vi H x 3 3 /4" 
W x 4" D. 


General With integral VSWR meter and RF wattmeter. Matches $0 ohm resistive trans* 
mitter output to coax antenna feedline with VSWR of up to at least 5:1 whether resistive, 
capacitive or inductive. Covers ham hands 80 thru 10 meters. Has alternate output for 
tuning up into external dummy load Meter reads forward power directly and VSWR 
directly, or can be calibrated to read reflected power directly in watts. Size: 54" H x 
104" W x 8" D. Matching network can be switched in or out with front panel switch. 

Continuous Duty Output: MN-4, 200 watts; MN-2000, 1000 watts (2000 watts PEP). 

Meter reads forward power directly- MN-4, 300 watts full scale with accuracy -+- (5% of 
reading + 3 watts); MN-2000, 2000 watts full scale with accuracy — (5% of reading 
+ 20 watts), and 200 watts full scale with accuracy + (5% of reading + 2 watts), 

MN-2000 only: Up to 3 antenna connectors can be selected by front panel switch. 


FET CONVERTERS AND ACCESSORIES 


GENERAL • Low noise * Improved 
cross modulation performance * 
Uniform gain across band * En¬ 
tirely solid-state * Zener regulated 
crystal oscillator • Improved image 
rejection • Low spurious response. 

SC-2 and SC 6 l • Input and Output 
impedances: 50 ohms • IF Range: 
14 to 18 MHz * Power: 18 VDC at 
40 Mifll-amps * Frequency Range: 
SC-2 144 to 148 MHz, SC-6 50 to 54 
MHz • Cross Modulation: SC-2 30 
mV, SC-6 50 mV, 100% modulated 
undesired signal at antenna termi¬ 
nals to produce 1% modulation of 
desired signal • Noise figure: SC-2 
2.5 dB, SC-6 4.0 dB. • Size: 634" L 
x 4%" W x 2J4" H ♦ Wt: 1 lb. 5 oz. 
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SC-2 S69.00 

j for 2 meters 

\ 

\ 



CPS-1 

Power 
Supply 
for SC-2 
and SC-6 

pr $12.50 

• / 

I SC-6 $64.50 / CPS-1 « Silicon diode bridge circuit: 

l for 6 meters / output— lav DC at too miliiamps • 
\ / size 314" l X 4 y u " W x 2Xt" H • 

Wt: 17 oz. 


SCC-1 

VHFXtal 

Calibrator 

$24.50 



CC-1 Converter Console. . .$24.50 

Has space for both 2 and € meter Convert¬ 
ers. power supply, xtal calibrator and extra 
converter. Switch position permits receiver 
to be used direct. 


V - 


SCC-1 • Crystal controlled 100 KHz 
FET oscillator • Integrated circuit 
divider gives 50 KHz markers • 
Output 2000 MV at 14 MHz. 250 MV 
at 50 MHz. 5 MV at 144 MHz. Size: 
CPS-1. Wt: 11 oz. 



Crystal Control Unit for TR-4 

Model FF-1_$24.50 


* Plugs Into socket in bottom of TR-4 • Gives two 
crystal-controlled channels in ham hands • Three- 
position switch provides: (1) transceive with VFO, (2) 
transceive with either crystal, or (3) receive with VFO 
and transmit with crystal 



STACKING 

ASSEMBLY 

for 4-line Receiver 
and Transmitter. 

Saves desk space or for 
mobile use , < . 

$15.00 


Prices and specifications subject to change without notice. 


Dept. 3 ii 7 * R. L. DRAKE COMPANY • miamisburg, OHto 45342 u.s.a. 









































Incentive Licensing 

The report we had last month on incentive licensing was 
of necessity quite brief since it came out just before we 
went to press. Here is the complete story. 


On the 24th of August the Federal Com¬ 
munications Commission adopted an amend¬ 
ment to the Amateur Radio Service Rules 
for incentive licensing. As we noted in our 
brief report iast month, the new regulations 
include a new class of license, the Advanced 
Class, exclusive baud segments for the Ama¬ 
teur Extra and Advanced Class licensees, 
a two-year Novice license term and deletion 
of Novice radiotelephone privileges on two 
meters. 

In adopting the new regulations, the Com¬ 
mission noted that, in addition to comments 
filed by organized amateur groups, over 1700 
formal comments representing the views of 
about 4000 licensees were received in re¬ 
sponse to the Notice of Proposed Rule Mak¬ 
ing issued in April, 1965. Each of these 
comments were considered, and since the 
majority were written in an intelligent and 
thoughtful manner, they were very helpful. 

It is interesting to note that the proposed 
incentive licensing program was endorsed 
by two out of every three of the comments. 

■r » 

The favorable comments supported the Com¬ 
mission’s view that, in order to justify the 
continued allocation to the Amateur Radio 
Service of a substantial portion of the spec¬ 
trum in the face of the incessant and impor¬ 
tant demands of the other radio services, 
there must be continuing movement towards 
the goals set forth in Section 97.1 of the 
Rules. Namely, “Encouragement and im¬ 
provement of the amateur radio service 
through rules which provide for advancing 
skills in both the communication and tech¬ 
nical phases of the radio art.” 

The main arguments against the proposal 
which were received were apparently based 
on the contention 'hat an incentive licensing 
program would have no long-range effect. It 
was felt that the amateurs who studied for 
the higher classes of licenses would fall back 
to their old level of proficiency and compe¬ 
tence after achieving the higher license. The 
Commission did not accept this view because 
education and training in any field of en¬ 
deavor leads to a certain amount of per¬ 


manent improvement. They concluded that 
an amateur who develops his skills and 
increases his knowledge to the extent re¬ 
quired for the higher class license would re¬ 
tain a significant amount of that proficiency 
and learning. 

New Advanced Class 

Many of the comments recommended that 
the Advanced Class licensees be granted 
“grandfather’’ privileges to the new higher 
class license. Since these licensees qualified 
by examination for the incentive privileges 
in effect prior to 1952, and have had at least 
15 years operating experience, they presum¬ 
ably have the qualities which incentive licens¬ 
ing is trying to foster. Accordingly, the 
Commission adopted the recommendation for 
“grandfather’ rights to the new license. Pres¬ 
ent holders of the Advanced Class license 
will be renewed as such with all the privi¬ 
leges and status pertaining to the new Ad¬ 
vanced Class license. 

A large number of comments in favor of 
the new license suggested that it be made 

available to anv lower class licensee without 

* 

a one year waiting period. They contended 
that, although the primary purpose of the 
incentive licensing proposal was to encourage 
licensees to upgrade, it would- actually dis¬ 
courage them by imposing license tenure and 
waiting time requirements. Also, it was fre¬ 
quently recommended that the proposed 16 
word per minute code test requirement for 
the new license be reduced to 13 words per 
minute, the requirement for the General and 
Conditional Class licenses. In most cases 
the basis for this recommendation was that 
an increased code speed bears little relation¬ 
ship to the radio-telephone privileges which 
were proposed for holders of the new higher 
grade license. I nerefore, the increased code 
speed requirement would present an unwar¬ 
ranted deterrent to obtaining the new Ad¬ 
vanced license. 

Since both of these suggestions were con¬ 
sidered valid by the Commission, the new 
Advanced Class license will be available 
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to any eligible applicant who successfully 
passes a code test of 13 words per minute 
and a written examination. Since tile code 
test is 13 words per minute, code test credit, 
as well as credit for those parts of the 
written examination which are required for 
the General Class license, will be given to 
applicants who hold the General Class li¬ 
cense. 

Amateur Extra Class 

In view of the new higher class of license, 
the Commission, in its Notice of Proposed 
Rule Making, invited comments as to whether 
there was sufficient interest and utility in the 
retention of the Amateur Extra Class license. 
Most of the comments in this regard urged 
continuation of the Amateur Extra Class. 
As one comment noted, “It’s utility is logical 
with respect to tire proposed Amateur First 
Class license in that it offers further oppor¬ 
tunity for individual maturation . . . In 
addition, the Commission noted that the 
number of Amateur Extra Class licensees 
increased a little over 25% in little more than 
a year. On the basis of these factors, the 
Commission concluded that the continued 
issuance of the Amateur Extra Class license 
as part of the incentive licensing proposal 
was appropriate and warranted. 

Exclusive frequencies 

In the original proposal, the Commis¬ 
sion, as an incentive for the upgrading of 
licenses, proposed the reservation of fre¬ 
quency segments in the 2, 6, 15, 20, 40 
and 80 meter bands for the exclusive use of 
the higher class licensees. In a majority of 
comments exclusive frequency privileges 
were endorsed as the most meaningful in¬ 
centive which could be offered to the ama¬ 
teurs. They also favored the reservation 
of those frequencies which are most at¬ 
tractive and useful to the licensee. 

An important exception pertained to the 
fact that there was no provision in the origi¬ 
nal proposal for any exclusive radio-telephone 
segments for holders of the Amateur Extra 
Class license. It was felt that this resulted 
in a total lack of incentive for amateurs who 
are primarily interested in radiotelephony 
to advance to this license class. 

The Commission concluded that the pro¬ 
posal for the reservation of frequency seg¬ 
ments for the exclusive use of higher-class 
licensees as the incentive for license upgrad¬ 
ing should be adopted. It was further de¬ 
termined that the Amateur Extra Class li¬ 


censees would be, in addition to the ex¬ 
clusive CW segments originally proposed, 
exclusively entitled to operate in the radio¬ 
telephone segments 3800 to 3825 kHz and 
21250 to 21275 kHz. 

A time schedule was adopted which pro¬ 
vides that the reservation of about one half 
of the exclusive band segments will be im¬ 
plemented on November 22, 1968, and the 
other half on November 22, 1969. Notwith¬ 
standing this schedule, the Commission in¬ 
tends a careful review, and if it is determined 
that there is insufficient occupancy of any 
part of the reserved frequency segments, 
then the effective date of the time schedule 
will be stayed in whole or in part, which¬ 
ever is appropriate. 

A small number of comments recom¬ 
mended a power reduction for lower-class 
licensees with maximum authorized power 
reserved for the higher classes. This was 
not regarded as feasible by the Commis¬ 
sion for several reasons. First of all is the 
likelihood that power limitations would pre¬ 
sent numerous enforcement difficulties. Also, 
the Commission noted that since a great 
many amateurs do not need or utilize maxi¬ 
mum power, power limitations are not par¬ 
ticularly meaningful, at least to these li¬ 
censees, and therefore, would not provide 
the desired incentive. 

In the proposal contained in Docket 
15928, 144 to .145 MHz was also proposed 
as an exclusive frequency segment for high¬ 
er-class licensees. Many amateurs maintained 
that since this band is very useful for experi¬ 
mental operation, it should continue to be 
available to all licensees. The Commission 
agreed with these comments, and therefore, 
deleted the proposed 1.44 to 145 MHz reser¬ 
vation from the adopted regulations. 

Distinctive call signs 

It was originally proposed that amateurs 
would be assigned distinctive call signs to 
denote the licensee’s operating privileges. 
The primary purpose of the distinctive call 
signs was to enable the Commission’s moni¬ 
toring personnel to readily determine whether 
individual amateurs were operating within 
the range of their privileges. 

A very large percentage of the amateurs 
who sent in comments objected strenuously 
—usually because they had become both at¬ 
tached and widely associated with their call 
signs. As one comment noted, “Most amateur 
radio operators regard their call signs as next 
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to importance to their names . . 

The FCC is sympathetic to the importance 
which most amateurs attach to their present 
call signs. In as much as most of the present 
call signs would be changed to some ex¬ 
tent, they re-examined the basis for this 
proposal. They have concluded that there 
are two factors which will serve the effec¬ 
tive administration and enforcement of the 
Amateur Radio Service without the distinc¬ 
tive call signs, at least at this time. 

First, they feel that they can rely upon 
most amateurs to operate within the limits 
of prescribed authority and to largely reg¬ 
ulate their own radio service. Second, auto¬ 
matic data processing equipment now makes 
listings of amateurs available which show 
their operating class. In fact, this has al¬ 
ready been included in the latest edition 
of the Radio Amateur Callbook. With this 
information readily available to monitoring 
personnel for prompt identification purposes, 
enforcement requirements remain minimal. 
With these factors in mind, the Commission 
decided not to adopt the proposal for dis¬ 
tinctive call signs at this time. 

From the wording of the proceeding, it 
is apparent that the Commission is not adopt¬ 
ing the distinctive call signs now, but they’re 
leaving the door open. If the amateurs do 
not continue to police themselves, and en¬ 
forcement of the exclusive frequency seg¬ 
ments becomes a problem, they will prob¬ 
ably take a closer look at distinctive call 
signs. 

Two-letter calls 

One aspect of the proposed call sign sched¬ 
ule included the assignment of two-letter 
calls to Extra Class licensees. At the pres¬ 
ent time there are approximately 8,000 of 
these calls available for assignment. There¬ 
fore, to reflect longevity and/or attainment 
in amateur licensing, these calls, in addi¬ 
tion to being available to previous holders ol 
two-letter calls, will also be assigned to 
Amateur Extra Class licensees who submit 
proof that they held an amateur radio oper¬ 
ator’s license issued by the United States 
Government 25 years or more prior to the 
date of application. The $20.00 special call 
sign request fee will be applicable to these 
requests', but applicants will not be permitted 
to select specific two-letter calls. And, new 
holders of these call signs will be limited to 
one such assignment since there are so few 
available. 


Present holders ol two-letter call signs 
can continue to hold them even if thev 

m 

do not meet the criteria noted above. Also, 
former holders of a specific two-letter call 
sign may regain that call if it is available 
in accordance with Section 97.51 (a) (1) 
and (2) of the regulations. 

Novice Class 

The Commission proposed that new holders 
of the Novice Class license would be given 
a two-year non-renewable license in place of 
the present one-year non-renewable term. 
They also proposed that the Novice radio¬ 
telephone privileges in the frequency seg¬ 
ment 145 to 147 MHz be deleted. 

The extension of the Novice Class term 
was intended to afford these licensees ad¬ 
ditional time for developing their proficiency 
and knowledge before attempting to ad¬ 
vance to a higher class. Also, deletion of 
radio-telephone privileges was designed to 
foster their code proficiency. It lias been 
proven that all too often the Novice spends 
too much of his term on phone, and when 
his license expires, he is not able to qualify 
for the General ticket. 

The FCC reports that almost without ex¬ 
ception the comments on the two Novice 
proposals supported them. Since the Com¬ 
mission felt that the considerations which 
prompted these proposals remain valid, they 
were both adopted. 

Conditional Cla ss 

The Commission also proposed that the 
Conditional Class license would no longer 
be available to new applicants who claim 
eligibility solely by virtue of active duty in 
the armed forces. However, with the recent 
increases in the armed forces, they felt that 
the adoption of this proposal could ad¬ 
versely affect many people on active duty. 
Therefore, they decided not to adopt this 
proposal at the present time. 

Summary 

We have been waiting a long time for the 
outcome of the incentive licensing proposal, 
and the new regulations which go into effect 
on November 22, 1967, are more than fair. 
None of the exclusive band segments go into 
effect until November 22, 1968, so there 
is more than adequate time for everyone in¬ 
terested to qualify for a higher class license. 

If you’re primarily interested in operating 
on the phone bands, and presently hold a 
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General Class license, all you have to do 
is pass the advanced technical test—there 
are no additional code speed requirements, 
i'he Advanced Class license that you ob¬ 
tain will give you all but two 25 kHz phone 
assignments—one on 80, the other on 15. 

If you’re interested in operating CW, the 
lower 25 kHz (lower 50 kHz in two years) 
of the bands are available when you qualify 
for the Amateur Extra Class. If you are pri¬ 
marily a CW operator, the 20 words per 
minute shouldn’t be too much of a problem. 
The more advanced technical test might be 
a challenge, but with a little book work 
this shouldn't be too tough either. 

The amateur who is going to have to 
work the hardest is the phone man who wants 
to operate on the two exclusive 25 kHz 
Amateur Extra phone bands on eighty and 
fifteen meters. His code may he a little 
rusty, but with some concentrated effort it 
is possible. And, it is a small price to pay 
for full operating privileges. 

I must agree with the FCC when in con¬ 
cluding they said, “In reaching its conclu¬ 
sions, the Commission has made every reason¬ 
able effort to provide an opportunity for the 

Part 97 of the Commission’s Rules is 

07,7 Privileges of the operators licenses 

<u) Amateur Extra Class and Advanced Class, All 
Authorized amateur privileges including exclusive fre¬ 
quency operating authority in accordance with the 
following table (see Table 1), effective on the dates 
shown. 

(b) General Class and Conditional Class. All auth¬ 
orised amateur privileges except those exclusive fre¬ 
quency operating privileges which are reserved for the 
Advanced Class and or the Amateur Extra Class. 

(c) Technician Class* All authorized amateur privi¬ 
leges on the frequencies 50*25-54 MHz and 145-147 MHz 
and in the amateur frequency bands above 220 MHz. 

Note: Technician class licensees may additionally 
operate on the frequencies 50-50*26 MHz until 
November 22 t 19G8, and 50,1-50.25 MHz until 

November 22, 1069* 

(d) Novice Class. Those amateur privileges desig¬ 
nated and limited as follows; 

( 1) The dc plate power input to the vacuum tube 
or tubes supplying power to the antenna shall not 
exceed 75 watts, and the transmitter shall be crystal 
controlled; 

(2) Operation on the frequency bands 3700-3750 
kHz, 7150-7200 kHz, 21.10 to 21.25 MHz, and 145-147 
MHz is authorized for radio-telegraphy using only 
type A-l emission. 

Note: Novice Class licensees may additionally 
operate until November 22, 1968, on 145-147 MHz 
for radiotelephony using types of emission as set 
forth in 07,61. 

Section 97.9(b) is amended to read as follows: 

97.9 Eligibility for new operator license. 
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* 

* 

* 

* * * 

* 

< b) A dva need C1 ass - 
the United Slates, 

Any 

citizen 

or national 

of 

****** 

* 

* 

* 

* * * 

* 


remodeling and revitalization of the Amateur 
Radio Service without changing its basic 
character and spirit and without depriving 
any amateur licensee of the major portion 
of his present operating privileges. It re¬ 
mains only for the licensee to prove him¬ 
self and to improve the Amateur Radio 
Service by voluntarily upgrading his license 
to the highest level of achievement of which 
he is capable. We are confident that we 
can rely upon the amateurs in this regard, 
and that, therefore, this incentive licensing 
program will result in a radio service which 
will be a source of pride to both amateur 
licensees and the Commission.” 

Get the books off the shelf, listen to the 
code practice sessions on WIAW and lei’s 
get with it. Right now you have a year to 
prepare; don’t wait until it is too late. We ll 
try to help you as much as we can—watch for 
a big technical series designed for the Ad¬ 
vanced and Amateur Extra Class license ex¬ 
aminations starting next month in 73. We 
can't help you with your code speed—all that 
takes is practice. But don’t wait too long- 
start right now. 

. . . W1DTY 


amended as follows: 

Section 97,21 amended to read as follows: 

97*21 Examin;i lion elements, 

Examlnalions for amateur operator privileges will 
comprise one or more of the following examination 
elements : 

(a) Element llA): Beginners* code test at five (5i 
words per minute: 

(b) Element 1(B) ; General ctnie test at thirteen 
(13) words per minute; 

(c) Element 1(C): Experts* code test at twenty (20) 
words per minute: 

<d) Element 2: Basic law comprising rules and 

regulations essential to beginners* operation, includ¬ 
ing sufficient elementary radio theory for the under¬ 
standing of those rules; 

<e) Element 3: General amateur practice and regu¬ 
lations involving radio operation and apparatus and 
provisions of treaties, statutes, and rules affecting 
amateur stations and operators; 

(f) Element 4(A): Intermediate amateur practice 
involving intermediate level radio theory and oper¬ 
ation as applicable to modern amateur techniques, in¬ 
cluding, but not limited tu, radio telephony and radio- 
telegraphy ; 

(g) Element 4(B): Advanced amateur practice in¬ 
volving advanced radio theory and operation as 
applicable to modern amateur techniques, including, 
but not limited to f radiotelephony, radiotelegraphy, 
and transmissions of energy for measurements and 
observations applied to propagation, for the radio 
control of remote objects and for similar experimental 
purposes. 

Section 97,23 is amended to read as follows; 

97,32 Examination requirements. 

Applicants fm original licenses will be required 
to pass the following examination elements: 

(a) Amateur Extra Class: Elements 1(C), 3, 4(A), 
and 4(B): 
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(b) Advanced Class: Elements 1(B), *i, and 4(A); 

(c) General Class and Conditional Class; Elements 
1(B) and 3; 

<d) Technician Class: Elements 1(A) and 3; 

(e) Novice Class: Elements l(Ai and 2. 

Section 97.25(c) is amended to read as follows: 

97,25 Examination credit* 

(e) An applicant for the Amateur Extra Class 
operator license will be Riven credit for examination 
elements HC), 4*A}* and 4(B), if he so requests 
and submits evidence of having held a valid amateur 
radio station or operator license issued by an 
agency of the United States Government during or 
prior to April 1917 ( and qualifies for or currently 
holds a valid amateur operator license of the General 
or Advanced Class, 

* ************ 
Section 97*29(a) i» amended to read as follows; 

97*29 Manner of conducting examinations. 

(a) The examination for Amateur Extra, Advanced* 
and Genera] class of amateur operator licenses will 
be conducted by an authorised Commission employee 
or representative at locations and at times specified 
by the Commission. 

****** ******* 
Section 97.31(b) is amended to read as follows; 

97*31 Grading of examinations. 

********* *** * 

(b) Seventy-four percent (74# ) is the passing grade 
for written examinations. For the purpose of grading, 
each element required in qualifying for a particular 
license will be considered as a separate examination. 
All written examinations will be graded only by 
Commission personnel. 

Section 97.33 is amended to read as follows; 

97.33 Eligibility for re-examination. 

An applicant who fails an examination for an 
amateur operator license may not take another 
examination for the same or higher class amateur 


operator license within 30 days, except that this 
limitation shall not apply to an examination for an 
Advanced or General Class license following an 
examination conducted by a volunteer examiner for 
a Novice, Technician, or Conditional Class license. 
Section 97.51(a) (5) is amended to read as follows: 
Assignment of call signs. 

************* 

(a) 

(5) One unassigned two-letter call sign ia call 
sign having two letters following the numbers 1) 
may be assigned to a previous holder of a two- 
letter call sign the prefix of which consisted of 
not more than a single letter. Additionally, a two- 
letter call sign may be assigned to an Amateur 
Extra Class licensee who first held an amateur 
radio operator license issued by the Commission, or 
by one of its predecessor agencies, 25 years or more 
prior to the receipt date of an application for such 
assignment. Applicants for two-letter call signs are 
not permitted to select a specific assignment except 
in accordance with subparagraphs (1) and (2) of 
this paragraph. 

********** *** 

Section 97,59 (a) and <fo) are amended to read as 
follows; 

97.59 License term. 

(a) Amateur operator licenses are normally valid 
for a period of 5 years from the date of issuance of a 
hew or renewed license, except the Novice class which 
is normally valid for a period of 2 years from the 
date of issuance. 

(b) The license for an amateur station is normally 
valid for a period of 5 years from the date of issu¬ 
ance of a new or renewed license except that an 
amateur station license issued to the holder of a 
Novice Class amateur operator license is normally 
valid for a period of 2 years from the date of 
issuance. 



Extra Class 

PHONE ALLOCATION 

Advanced Class 

General Class 

CW A LI 

Extra Class 

JO CATION 

Advanced and 
General Class 

Current 

3. B - 4,0 

7.2 - 7.3 

14.2 - 14. 35 

21.26- 21,45 

28.5 -29.7 

50.1 - 54.0 

3,8 - 4.0 

7.2 - 7.3 

14.2 - 14.35 

21.25- 21.45 

28.5 - 29.7 

50.1 -54.0 

3.8 - 4.0 

7.3 - 7,3 

14,2 — 14.35 
21,25- 21,45 

28. - 29.7 

,1 &4.0 

3,5 - 4,0 

7.0 - 7.3 1 

14,0 -14.35 

21,0 - 21,45 

28.0 - 29,7 

50.0 - 54.0 

3.5 - 4.0 

7.0 - 7 3 

14.0 - 14.35 
21.0 - 21.45 

28.0 - 29.7 

50.0 - 54.0 

November 22, 
1968 

3.8 - 4.0 1 

7.2 - 7.3 

14,2 - 14.35 
21.25- 21.45 

28.5 - 2^.7 

50.1 - 54.0 

3.825- 4.0 

7.2 -7.3 

14.2 - 14.35 

21.275- 21.45 

28.5 - 29.7 

50.1 - 54,0 

3.85 - 4.0 
7.225- 7.3 
14.235- 14.350 
21.3 -21.45 

28.5 - 29.7 

50.1 - 54.0 

3,5 - 4.0 

7*0 * 7,3 

14.0 -14.35 

21,0 - 21.45 

28,0 - 29.7 

50.0 - 54.0 

3.525- 4.0 
7.025- 7.3 
14.025-14.35 
21.025-21.45 

28.0 -29.7 

50.0 -64.0(A) 

50.1 -54.0(G) 

November 22, 
1969 

3.8 - 4,0 

7,2 * 7,3 

14.2 - 14.35 
21.25- 21,45 

28. 5 - 29.7 

50.1 -54.0 

3.825- 4.0 

7.2 - 7.3 

14,2 - 14,35 

21.275- 21.45 

28.5 -29.7 

50.1 *54*0 

3.9 - 4.0 

7,25 - 7.3 
14.275- 14.35 
21.35 -21,45 

28.5 - 29.7 

50,25 - 54,0 

3,5 - 4.0 

7,0 - 7,3 

14,0 -14.35 

21,0 - 21.45 

28,0 - 29.7 

50, 0 - 54,0 

3,55 - 4,0 

7,05 - 7.3 

14.05 -14.35 
21.05 -21,45 

20,0 -29.7 

50.0 - 54,0 (A) 

50.25 - 54,0 (G) 


1, Th e only change in Technician Class privileges occurs in the 50-MHz band. Until November 22, 1968, 
the Technician Class licensee is authorized all 6-meter privileges from 50.0 to 54,0 MHz, He may operate on 
the frequencies 50.1 to 54,0 MHz after November 22, 1968, and on the frequencies 50.25 to 54.0 MHz after 
November 22, 1969. 

2. Novice Class licensees are authorized radio-telegraphy operation on 3700-3750 kHz, 7150-7200 kHz, 
21.10-21.25 MHz and 145-147 MHz using only A-1 emission. Additionally, Novice Class licensees may 
operate radiotelephone on 145-147 MHz until November 22, 1968. 
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More than 5 million two-way trans¬ 
mitters have skyrocketed the demand 
for service men and field, system, and 
R&D engineers. Topnotch licensed 
experts can earn $12,000 a year or 
more. You can be your own boss, build 
your own company. And you don’t 
need a college education to break in. 

H ow would You like to earn $5 to 
S7 an hour... $200 to $300 a week 
...$10,000 to $15,000 a year? One of 
your best chances today, especially if 
you don’t have a college education, is 
in the field of two-way radio. 

Two-way radio is booming. Today 
there are more than five million two- 
way transmitters for police cars, fire 
trucks, taxis, planes, etc. and Citizen's 
Band uses—and the number is grow¬ 
ing at the rate of 80,000 new transmit¬ 
ters per month 

This wildfire boom presents a solid 
gold opportunity for trained two-way 
radio service experts. Most of them 
are earning $5,000 to $10,000 a year 
more than the average radio-TV re¬ 
pairman. 

Why You'll Earn 'lop Pay 

One reason is that the U.S. doesn’t 
permit anyone to service two-way ra¬ 
dio systems unless he is licensed by 
the FCC (Federal Communications 
Commission). And there aren’t enough 
licensed experts to go around. 

Another reason two-way radio men 
earn so much more than radio-TV 
service men is that they are needed 
more often and more desperately. A 
two-way radio user must keep those 
transmitters operating at all times, 
and must have them checked at regu¬ 
lar intervals by licensed personnel to 
meet FCC requirements. 

This means that the available li¬ 


censed expert can “write his own 
ticket’’ when it comes to earnings. 
Some work by the hour and usually 
charge at least $5.00 per hour, $7.50 
on evenings and Sundays, plus travel 
expenses. Others charge each cus¬ 
tomer a monthly retainer fee, such as 
$20 a month for a base station and 
$7.50 for each mobile station. A sur¬ 
vey showed that one man can easily 
maintain at least 15 base stations and 
85 mobiles. This would add up to at 
least $12,000 a year. 

How to Get Started 

How do you break into the ranks of 
the big-money earners in two-way ra¬ 
dio? This is probably the best way: 

1. Without quitting your present job, 
learn enough about electronics funda¬ 
mentals to pass the Government FCC 
License. Then get a job in a two-way 
radio service shop and “learn the 
ropes’’ of the business. 

2. As soon as you’ve earned a reputa¬ 
tion as an expert, there are several 
ways you can go. You can move out, 
and start signing up your own cus¬ 
tomers, You might become a fran¬ 
chised service representative of a big 
manufacturer and then start getting 
into two-way radio sales, where one 
sales contract might net you $5,000. 
Or you may be invited to move up 
into a high-prestige salaried job with 
one of the same manufacturers. 

The first step—mastering the fun¬ 
damentals of Electronics in your spare 
time and getting your FCC License- 
can be easier than you think. 

Cleveland Institute of Electronics 
hqs been successfully teaching Elec¬ 
tronics by mail for over thirty years. 
Right at home, in your spare time, you 
learn Electronics step by step. Our 
auto-programmed™ lessons and 
coaching by expert instructors make 


everything clear and easy, even for 
men who thought they were “poor 
learners." You’ll learn not only the 
fundamentals that apply to all elec¬ 
tronics design and servicing, but also 
the specific procedures for installing, 
troubleshooting, and maintaining two- 
way mobile equipment. 

Your FCC License, • • 
or Your Money Back! 

By the time you’ve finished your CIE 
course, you'll be able to pass the FCC 
License Exam with ease. Better than 
nine out often CIE graduates are able 
to pass the FCC Exam, even though 
two out of three non-CiE men fail. 
This startling record of achievement 
makes possible our famous FCC Li¬ 
cense Warranty: you'll pass the FCC 
Exam upon completion of your 
course or your tuition will be refunded 
in full. 

Find out more. Mail the bound-in 
post-paid curd for two FREE books, 
“How To Succeed In Electronics” and 
“How To Get A Commercial FCC 
License.” If card has beep detached, 
send your name and address to CIE 
at the address below. 


ENROLL UNDER NEW G.I. BILL 

All CIE courses are available under 
Ihe new G.I. BUI. If you served on 
active duty since January 31, 1955, 
or are in service now, check box on 
card for G.I. Bill information. 





Cleveland Institute 
of ElecferonicB 

1776 E. 17th St., Dept. ST-17 
Cleveland, Ohio 44114 


How to get into one of today's hottest 
money-making fields—servicing 2-way radios! 



lit*** flying high. Before he got his CIE training and FCC License, Ed Dulaney* s only 
professional skill was as a commercial pilot engaged in crop dusting. Today he has 
his own two-way radio company, with seven full-time employees * '7 am much Better 
off financially t and really enjoy my work/’ he says. “I found my electronics lessons' 
thorough and easy to understand, The CIE course was the best investment I ever made/* 



Business is booming, August Cihhemeyer 
was in radio-TV repair work before study* 
ing with CIE. Now, he says, 4t we are in 
the marine and two-way radio business. 
Our trade has grown by leaps and bounds / f 
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Gus Gercke K6BIJ 
Box 143 

Weimar, California 95736 


Feeding the Cat Underwater 


Underwater Radio 


XWTR 



Fig* L Vertically polarized underwater antenna used 
by K6BIJ for controlling a radio-controlled submarine 
below the surface. Good results were obtained in 
tests from dc to 4 MHi* 

It all started when I went to a lake in 
San Francisco’s Golden Gate Park, to take 
some movies of radio controlled model boats. 
In talking to the people who were operating 
these boats, I learned thev knew of no 

r 

radio-controlled submarine built as yet, 
which could be controlled while completely 
submerged, A search o! RC magazines, both 
in this country and in England, revealed 



Radio-controlled submarine used by K&BfJ in his 
underwater radio propagation tests. 


only brief mention of a couple of subs which 
lost control the moment their antennas 
touched the water. 

By investigating the subject a little further, 
it was learned that the Navy is talking to its 
subs while they are submerged, using Morse 
code on a low frequency around 18 kHz. 
They are using lots of power to get through. 
The subs, presumably, only sit up and listen. 
The higher frequencies are considered use¬ 
less for this purpose, as water “short cir¬ 
cuits” them or something. 

I was unable to determine who made this 
brilliant conclusion, or what his test setup 
was, but I think he goofed. Most probably, 
he was unable to couple the output of his 
transmitter to the water, and lost everything 
at the water/antenna junction. 

A little waterproof transmitter was built 
with a modulated output of one miliwatt 
which was crystal controlled on 4 MHz. 
It’s output was coupled to an “antenna” 



The I-milliwatt, 4 MHz transmitter used by K6BIJ 
in his underwater propagation tests. The receiver is 
a Japanese transistor model that covers the marine 
band up through 4 MHz. 
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Top view of the under¬ 
water - radio - controlled 
catamaran showing the 
10V Ni-Cad toothbrush 
battery and control de¬ 
vices. 



consisting of two pieces of heavy copper 
braid, alxmt a foot long on each side of die 
transmitter. This contraption was ''drowned'’ 
30 feet off shore, in a lake about 5 feet deep. 
It rested about a foot off the bottom. The 
receiver was a Japanese transistor radio with 
a “marine band” which extended to 4 MHz 
and had no rf stage. The antenna was about 
20 feet of bare wire which was submerged, 
except for the middle where it made a single 
turn around the receiver. When I turned the 
receiver on, the signal was there, but it was 
a maximum distance. This test was repeated 
with an 8.5 MHz crystal with about the same 
results. 

At this point, I felt a need to bui|d a 
radio-controlled submarine. I constructed 
one using two Clorox bottles, glued back to 
back. I used N-Cad batteries with a car 
heater motor for the propeller, and a smaller 
motor tor the rudder. Various receivers were 
used in the “brain”, and various frequencies 


t* *i,5 

„ A .• v-y % • •* 


were tested from dc to 4 MHz, 

A surface boat (catamaran) was built. The 
cat was fed an underwater si anal which was 

■i_ 

picked up about a foot below the hul] from 
a little lead ball suspended on a flexible 
cable which w'as insulated for three quarters 
of it’s length by plastic tubing. 

With this set-up, it was possible to de¬ 
termine that: 

1. A quarter watt was sufficient output 
from the transmitter to give the sub, or 
tlie catamaran, a range of about 60 feet. 

2. Frequencies in the shortwave range do 
go through the water, and can be used for 
remote control, teletype, telemetry, voice, 
and TV communications. The range can be 
up to a few' miles with good equipment. 

3. Propagation takes the form of a familiar 
picture of magnetic filings on a piece of 
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Bottom view of the beached radio-controlled cata¬ 
maran showing the drive propeller and motorized 
ru dd er control. This "cat M could be completely con¬ 
trolled by a radio transmitter and antenna mounted 
beneath the surface of the water. 


Frg. 2. Bird s eye view of the vertically polarized 
antenna shown in Fig, I, showing the wavefront of 
a propagating signal. 
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These Distributors Have INSTANT LETTERING* 
Dry Transfer Marking Kits In Stock 


ALABAMA 

Electronic Supplies, Inc. 

Birmingham 
Electronic Wholesalers 
Mock Electronics. Inc. 

Huntsville 

ARIZONA 

Kierulff Electronics 
Phoenix 

CALIFORNIA 
Yalt Radio Electric 

Hollywood 

Newark Electronics Co., Inc. 
Inglewood 

Scott Radio Supply Co. 

Long Beach 

Radio Product Sites, Inc. 

Los Angeles 
Elmar Electronics 
ML View 
Brill Electronics 

Oakland 

Zack Electronics 
Palo Alto 
Dow Radio—* b 

Pasadena 

R, W. Weatherford 

Pomona 

Fortune Electronics 

Redwood City 

Sacramento Electronic Supply Co. 

Sacramento 

Western Radio & 

Television Supply Co. 

San Oiego 
lack Electronics. 

San Francisco 
due merit Electronics 
San Jose 

Sunnyvale Electronics 

Sunnyvale 

California Electronic Supply! Inc. 
West Los Angeles 

COLORADO 
Newark Denver 

Denver 

CONNECTICUT 

Wesfconn Electronics, Inc. 

Bridgeport 

Bond Radio Electronics. Inc. 
Waterbary 

DELAWARE 

First State Electronics. Inc. 

Wilmington 

DISTRICT OF COLUMBIA 
Capitol Radio Wholesalers 
Electronic Wholesalers, Inc. 
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Fig, 3. Horizontal antenna used in further under* 
water radio control tests. The propagation from this 
antenna is shown in Fig. 4. 


paper with a bar magnet underneath. 

4. Field strength (or usable control dis¬ 
tance) increases significantly with increase 
in transmitter power. The depth of water, 
shoreline configuration, presence of buried 
pipes or cables, and soil material can affect 
this increase. 

5. The signal can be either horizontally or 
vertically polarized. Horozontal polariza¬ 
tion was used for a shallow lake and the 
sub, while the cat’s antenna was vertically 
polarized. 

The lake was a fresh water lake with a 
fairly high salt content, so the results may 
differ a little in a pure fresh water situation, 
or in sea water, 

It is my opinion that, with a little devel¬ 
opment, services like LORAN can be moved 
underwater where there would he no static 
or night effect. This might give the hams the 
60-meter band back again. W ith further 
experiments, it is possible that we will find 
that water transmits radio signals better 
than air. 

. . . K6BIJ 
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Fig* 4, Underwater propagation of radio signals 
from the horizontal antenna shown in Fig* 3, 


























. . . when marking your electronic 
equipment or making schematics or 
logic diagrams. INSTANT LETTERING® 
^ dry transfers let you achieve the look 
^ of fine printing, quickly and with a 
minimum of effort. 

dry traisfer 



With INSTANT LETTERING® marking kits you can completely 
mark equipment from component parts to the finished control 
panel. Dry transfer meter and dial markings, preset words, 
component identification letters, etc. are printed on a special 
transparent carrier sheet. Rubbing over one of these elements 
with a bail-point pen transfers it to your working surface. What 
could be easier ... and you get professional looking results 
every time. 

You get the same ease and speed with INSTANT LETTERING® 
dry transfer drafting symbols for schematics and logic diagrams. 

They let you make reproduction quality drawings in just minutes. Just rub.. ... ana it's transferred! 



TITLES for ELECTRONIC EQUIPMENT 

Completely revised and expanded to give over 10% 
more words in a more readable type face. Contains 
hundreds of preprinted titles for marking control 
panels, drawings, parts, prototypes, etc. 


No. 9581—Complete set in black .$4.95 

No. 9591—Complete set in white .$4.95 


TERMINAL & CHASSIS MARKING KIT 

Includes all the standard component identification 
letters used in marking chassis printed circuit and 
terminal boards, prototypes, etc. 

No. 965—Complete set in black ..$4.95 

No. 967—Complete set in white .$4.95 

METER & DIAL MARKING KIT 

Mark your own standard or special rotary tap 
switches, potentiometers, prototype and specially 
calibrated meter dials, etc. with these dry trans¬ 
fer switch patterns, arcs, graduation lines, letters 
and numerals, etc. Sheets are in 3 colors to sim¬ 
plify usage of complex equipment. 

No. 968—Compete set ....,.$4.95 

DATAKOAT PROTECTIVE COATINGS 
Designed specifically for INSTANT LETTERINGS 
products, Datakoat affords maximum protection by 
covering transferred elements with a heavy weath¬ 
erproof acrylic film. Available in a brush-on kit 
[for use on smalt areas) and In spray cans {in 
matte or glossy). 

No. 04176 — Brush-On-Kit ...$1.00 

No. 04177 — Spray Can (glossy) .$2.95 

No. 04178 — Spray Can (matte) ..$2.95 



DATAMARK KITS 

Handy, economical marking kits for the home 
experimenter, student, hobbyist, etc. as well as 
the regular electronics applications. You’ll find 
hundreds of uses for these inexpensive sets. 


K58B — Audio, TV & Hi-Fi (black).$1.25 

K58W —Audio, TV & Hi-Fi (white) ....$1.25 

K59B —Amateur Radio & CB (black).$1.25 

K59W —Amateur Radio & CB (white).$1.25 

K60B — Experimenter, Home & Intercom 

(black) ..$1.25 

K60W — Experimenter, Hpme & Intercom 

(white) ......T ....$1.25 

K61B —Test & Industrial Equipment (black) $1.25 
K61W — Test & Industrial Equipment (white) $1.25 
K62 — Marks & Switch Patterns 

(black & white) .$1.25 

K63 — Alphabets & Numerals, Vb" 

. (black, white & gold) .$1.25 

K64 — Alphabets & Numerals, 1A" 

(black, white & gold) --- .... .$1.25 

K65 — Alphabets & Numerals, Vi" 

(black, white & gold) .$1.25 

ELECTRONIC SYMBOL DRAFTING SET 

Heat resistant dry transfer drafting symbols that 


are uniform and correct in every detail according 
to MIL-STD-15-1A and ASA-STD-Y32.2. All you do is 
draw in the connecting leads, included is a book¬ 
let on drawing with dry transfers, offering useful 
hints and suggestions on how to get perfect re¬ 
sults every time. 

No. 970 .$15.95 

LOGIC DIAGRAM SYMBOL SET 

Dry transfer symbols for making logic diagrams. 
These heat resistant symbols conform fully to 
MIL-STD-806B and ASA-STD-Y32.14. All you do is 
add connecting leads and you have a reproduction 
quality drawing. 

No. 971 ...$3.50 


For more information on these and the many other fine INSTANT LETTERING® products, contact your local parts dis¬ 
tributor (see list on opposite page for the one nearest you) or write direct. 


THE 


DATAK 


CORPORATION « 85 HIGHLAND AVE. 


PASSAIC, N. J. 07055 
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John J* Schultz W2EEY 

40 Rossis Street 

Mystic, Connecticut 06355 


Mobile Antennas for the Non-Mobileer 


Some simple but effective ring antennas which may be 
temporarily mounted on an automobile for operation on 20 
to 6 meters. They are especially suitable for portable 
operation. 


I have never cared for in-motion mobile 
operation but I have often wished, when on 
vacation or parked on a hillside, that I could 
operate what might be called, without get¬ 
ting into legal semantics, portable/mobile. 
That is, from my automobile while it was 
stationary. I certainly didn’t want to start 
drilling holes in the car for a regular mobile 
antenna just for this occasional usage. Nor 
could I depend upon always having some 
natural support for a random length antenna 
near where I was parked. 

Ring-type radiators appeared to be the 
answer because they could be mounted di- 
rectlv on the roof of the car (the most effi¬ 
cient location as far as achieving a uniform 
radiation pattern), and their size would per¬ 
mit at least a 20-meter antenna without load¬ 
ing elements even on a compact-car roof. 
Ring-type radiators, or Hula-Hoop antennas, 
are commonly of either Va or *2 X size, as 
shown in Fig. 1. The Va ring or DDRR an¬ 
tenna has an omnidirectional radiation pat¬ 
tern, vertically polarized. Its height above 


ground should be at least ,007 to .010 X. The 
closer its proximity to ground, the sharper 
will be its resonance. At about .010 X eleva¬ 
tion, it can be represented by a tuned circuit 
with a Q of about 100 to 200. This band¬ 
width is certainly sufficient for operation over 
the phone band on 20 and 15 meters and 
for about any selected 300 kHz portion on 
10 meters. The Vz X ring or dipole is a lower- 
Q radiator and omnidirectional when ele¬ 
vated from ground heights comparable to 
Vz X dipole. Its polarization under these con¬ 
ditions is horizontal. However, when placed 
in close proximity to ground, its resonance 
becomes much sharper and, like a V 2 X dipole 
off of its ends, it seems to exhibit predomi¬ 
nantly vertically-polarized radiation. 

My first thought was to construct such an¬ 
tennas from tubing, in the form of squares, so 
they could be self-supporting and simply 
placed on the car roof as desired. Such a 
method of construction was deemed too ex¬ 
pensive but it might be well considered by 
anyone who would want to have such an 


A square six-meter ring 
radiator mounted on the 
roof of a compact car. 
The "extra" piece of 
wire from the feed point 
ts a tuning stub. 
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Fig. !. Basic dimensions of the one-quarter wave 
and one-half wave ring radiators used for fixed/ 
portable operation by WlDCS. 

antenna semi-permanently mounted. A car- 
top carrier rack can make an excellent foun¬ 
dation for such an installation since it pro¬ 
vides a mounting base as well as tubing which 
can be supported by standoff insulators and 
used as the antenna elements. 

The method I arrived at for construction 
was considerably simpler and is shown in the 
photograph. TV standoff insulators were in¬ 
serted into rubber suction cups for use as 
support elements for a “square” wire ring. 
The insulators were secured in the suction 
cups by small wooden pegs and epoxy ce¬ 
ment. The suction cups themselves are re¬ 
placement types for use with car-top carrier 
racks and can be obtained very inexpensive¬ 
ly at almost any automobile supply store. 

The wire ring is made from normal hookup 
wire. The feed system used for the antennas 
is shown in Fig. 2. I used 72-ohm twinlead 
because I had it available, and it permitted 
easy passage through the car door. Coaxial 
cable could be used equally as well, al¬ 
though it will sag the loop at the feed point 
unless a separate suction cup/insulator is 
used to support it. The extra length of trans¬ 
mission line shown in the photograph of the 
6-meter V 2 X ring is a tuning stub used to 
improve the match between the antenna and 
transmission line. It may not be necessary 
in all installations depending up the reactive 
portion of the antenna feed point impedance 
but, in any case, its fairly easy to adjust. An 
approximate Vs X stub is used and trimmed 
about Vk-inch at a time until the SWR is as 
close as possible to 1:1. If the SWR without 
the stub already measures 1.5 to 1 or less, 
the stub can be forgotten. 

When using a ^-wave ring antenna, a 
gamma match is used for match!ng. The 


spacing shown in Fig. 2 can be taken as 
about 1/40 X to start and then adjusted back 
and forth for the lowest SWR. It should be 
possible to obtain an SWR of at least 1.5 to 1 
or less. The grounding of the one end of the 
antenna should .be done with a jumper of 
Belden braid or similar material to a small 
“C" clamp or other binding post on the rain 
gutter. A proper ground is very essential to 
the efficient performance of this antenna 
and the rain gutter connection should be 
as low a resistance connection as possible. 

As long as the antenna is set up on the 
car roof in the same position each time it is 
used, there will be no need to change the 
stub length or feed point spacing. The effi¬ 
ciency of these antennas—both the Ya and the 
¥2 X loop—has never been definitely deter¬ 
mined. Most experimental studies have placed 
them as being from 6 to 10 dB below the 
performance of a x k x whip above a flat 
conducting surface. I tried to compare the 
performance of a 1 5-meter ¥4 X ring radiat¬ 
or to that of a V 4 x whip mounted in the 
middle of the car roof. However, since I 
wasn’t willing to make a ground connection 
immediately at the base of the whip by drill¬ 
ing into the car roof, I made it to the rain 
gutter of the automobile. The effect of this 2 
foot or so ground loop probably reduced the 
effectiveness of the whip somewhat. On local 
contacts the ¥4 X ring radiator proved to be 
from 2 to 3 “S” units lower in performance 
than the ¥4 X whip. However, it must be re¬ 
membered that this performance was meas¬ 
ured against a full-size ¥4 X whip and not a 
loaded whip. Therefore, on 20-meters, al¬ 
though the performance of the ¥4 X ring 
radiator might well be a few “S” units be¬ 
low that of a full-size V 4 x whip, it would be 
equal to or even exceed that of the normal 



1/2 X SQUARE 

1/8 K STUB 

-II II 


72 jl 

TWINLEAD 



Ftg. 2, Forming the rings into squares distorts the 
horizontal radiation pattern somewhat, but the an¬ 
tenna is still essentially omnidirectional. 
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relax! 


get COMDEL'S NEW 
"In Line" WATTMETER 



$95.00 postpaid U.S.A. 


► Measures absolute power with idb accuracy in 

50* II systems. 

► Operates at all frequencies between 1.5 and 
60 MHz. 

► Calibrated 0.2 to 1500 watts in three ranges. 

► Doubles as VSWR meter without the use of 
charts. 

► Features antenna tune function for maximizing 
output from fixed load transmitters. 


8-foot center or base-loaded whip. 

The ring-type radiators can also be used 
in other “portable” type installations. In the 
case of the V4 X loop some fiat, metallic sur¬ 
face is required as the ground plane. A sheet 
metal type of roof, for instance, might suffice 
as long as the metal sheets were electronic¬ 
ally bonded together. The x h X loop does not 
require a ground plane and can be mounted 
in any space of sufficient size—as, for exam¬ 
ple, an attic. The vertical radiation pattern 
of such an antenna will essentially be that 
of a dipole mounted a similar height above 
ground. Therefore, heights of x or more 
above ground are best when the antenna 
is to perform as a horizontally-polarized 
omnidirectional radiator. 

. . . W1DCG 



’Who needs miniaturization?” 


► Has negligible insertion loss, less than 0.02 db. 

► Is simple to use, two switches select power range 
and function. 

♦Other impedances available on special order* 



beverly airport 
beverly, mass. 



Battery Holder 

You can construct a holder to accommo¬ 
date popular 9-volt batteries by modifying a 
twin AA holder. With a pair of pliers, break 
off the outside prongs of the holder’s U- 
shaped clips to make room for the larger 
battery. Then bend the outside prongs in¬ 
ward so they have a snug hold on the bat 
tery. When inserting the batten - in the 
holder, bp careful not to short the terminals 
against the frame of the holder, 

. . . Ray Ezelle WPE8JJQ 
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New! The Most Modern 
Amateur Radio Spectrum Monitor Ever Offered 



Heathkit SB-620 "Scanalyzer". . . . Only $119.95 

* New narrow fixed sweep function with crystal filter 
for single signal analysis —10 kHz, 50 kHz, and variable 
control to 500 kHz * Increased sweep width capability 
for monitoring larger band segments — up to 500 kHz 
for JFs above 455 kHz, and up to 100 kHz for 455 kHz 
IPs • Matches SB-Seriea in style and performance • 

Operates with common receiver IPs up to 6 MHz • Both 


Analyzing Function — 10 

kHz preset sweep width — 
indicate carrier 100% mod¬ 
ulated by 2 kHz tone-log 
scale. 



linear and logarithmic amplitude displays • Long per* 
sistance CRT for optimum display • New Improved 
voltage doubler power supply * Mu-metal fully shielded 
CRT * Simple connection to receiver * Plus all of the 
versatile performance and operating features already 
made famous by the HO-13 Spectrum Monitor, 


Scanning Function — ap¬ 
proximately 250 kHz sweep 
width — indicates two sig¬ 
nals above and three below 
the received signal, the 
strongest signal about 30 
kHz oown the band, down 
frequency being to the right. 



The New Heathkit ^Scanalyzer’* Boasts Up To A Full 
500 kHz Wideband Display — Plus 10 kHz Single-Signal 
Display. Displays up to 250 kHz either side of receiver 
tuned frequency (up to 100 kHz for 455 kHz IF’s) , . , 
allows you to easily monitor band activity during con¬ 
tests or openings without going through the tedious hunt- 
and-tune procedure. The new SB-620 also brings accurate 

SB-620 SPECIFICATIONS — RF AMPLIFIER: Input frequencies One 

of the following; 455 kHz, 1000 kHz, 1600 to 1680 kHz, 2075 kHz, 2215 
kHz, 2445 kHz, 3000 kHz, 3055 kHz, 3395 kHz, 5000 to 6000 kHz. Fre¬ 
quency response: ±0.5 db at ±50 kHz from receiver IF. IF frequency: 
350 kHz. Sensitivity: Approximately 10 uv input signal provides a visobie 
signal (40 db mark) at full pip gain setting. Spectrum analyzer: Test 
signal input frequencies up to 50 MHz. HORIZONTAL DEFLECTION: 
Horizontal sweep generator: Sawtooth sweep produced by neon lamp 
relaxation oscillator. Sweep Rate (Approximate frequencies): 10 kHz 
preset: 0.5 Hz. 50 kHz preset* 2 Hz to 2.5 Hz. Variable: 5 Hz to 15 Hz, 
Preset sweep width: 10 kHz preset: 10 kHz. 50 kHz preset: 50 kHz., 
Variable sweep width:* 455 kHz (10 to K>0 kHz); TOGO kHz (50 to 100 
kHz); 1600 kHz (50 to 500 kHz); 16SG kHz (50 to 500 kHz); 2075 kHz 
(50 to 500 kHz); 2215 kHz (50 to 500 kHz); 2445 kHz (50 to 500 kHz); 
3000 kHz (TOO to 500 kHz); 3055 kHz (100 to 500 kHz); 3395 kHz (100 to 
500 kHz]; 5200 kHz (100 to 500 kHz);6000 kHz (100 to 500 kHz). Resolu¬ 
tion: 1 kHz. Note: Resolution is defined as the frequency separation 
between two equal adjacent signals such that the intersection between 


signal analysis to amateur radio . . . allows measurement 
of carrier, sideband, and distortion product suppression 
when used with RF generator. Styled to match the Heath 
SB-Serics equipment, the SB-620 operates with practically 
all receivers (see specifications). Here is a useful prestige 
instrument for your amateur station. 

Kit SB-620, 15 lbs., no money dn„ $11 mo.. $119.95 

their respective pip indications is 30% below the apex amplitude. Ampli¬ 
tude scales: Linear: 20 db (10:1) range. Log: 40 db (100;1) range —20 db 
Logt (Extends calibrated range to 60 db), POWER SUPPLY: Typo: Trans¬ 
former operated; fused at 14 ampere, tow voltage: FulUwo^e voltage 
doubler circuit, using four silicon diodes. High voltage: Full-wave voltage 
doubler circuit, using two seleium diodes. Bias voltage: Full-wave bridge 
circuit, using four silicon diodes. Power requirements: 120 or 240 volts 
AC, 50/60 Hz, 40 watts, GENERAL: Tube complement: (1) 3RP7 CRT, 
high persistence (yellow trace with screen fitter). (1) 6AT6, detector 
vertical amplifier. (1) 6AU6, IF Log amplifier. (1) 6EA8, sweep oscillator, 
mixer. (1) 6EW6, RF amplifier. (1) 6£W6, IF amplifier. (1) 12AU7, hori¬ 
zontal, push-puff amplifier Diode complement: (8) Silicon diodes, low 
voltage rectifier, DC filament rectifier. (2j Selenium diodes, high voltage 
rectifiers. (1) Silicon diode, voltage+voriable capacitor. Dimensions: 
10* W. x 6% m H. x 10H' D. 

“These sweep widths ore minimum values. Actual sweep width ranges 
will be greater than those listed, depending on the receiver IF frequency 
for which unit is wired. 
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CATALOG 


HEATH COMPANY, Dept 11-11 

Benton Harbor, Michigan 49022 

□ Enclosed is $____ 



plus shipping. 


Please send model (s). 


Describes these and over 
300 kits for stereo/hi-fi,, 
color TV, amateur radio, 
shortwave, test. CB ma¬ 
rine, educational home 
and hobby. Save up to 50% by doing the easv 
assembly yourself. Mail coupon or write Heath 
Company, Benton Harbor, Michigan 49022. 
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Why Abuse Semiconductors? 


Having trouble with blown transistors and dead unctions? 
No need to if you understand their limits and capabil¬ 
ities and follow a few simple rules. 


What they do 

As everyone knows, diodes rectify, tran¬ 
sistors amplify, and a great number of other 
types of other semiconductors do a lot of 
other things. But they all semiconduct, and 
semiconductors can be abused more easily 
than tubes. There is no mystery in this (or 
at least not much), and a few simple pro¬ 
cedures can save you a lot of trouble and 
money. 

Consider diodes 1 . They conduct more easi¬ 
ly in one direction than the other, as indi¬ 
cated by the typical curves of Fig. 1. The 
current axis are in different units, because a 
lot more current can be passed without dam¬ 
age in the forward direction than in reverse. 
By knowing the shape of these' curves you 
can test diodes for yourself, simply by ap¬ 
plying a variable voltage to them, and watch¬ 
ing how the current behaves; but be sure to 
use a suitable resistance in series with the 
diode (Fig. 3) to limit the current, because 
the characteristic quickly becomes violent, 
and excessive current could be passed by a 
powder source with low resistance. To test 
the forward current rating, apply some cur¬ 
rent, and see how hot the diode gets, then 
apply some more after a little while. A prac¬ 
tical maximum current would be the value 
for which a silicon diode gets uncomfort¬ 
ably hot to the touch, or for which a ger¬ 


manium diode gets quite warm; this assumes 
that the appropriate heat sink, if any, is 
fitted. 

To test the reverse voltage rating, apply 
voltage (again with series limiting resistance) 
until the reverse current through the diode 
starts to rise sharply. The voltage across the 
diode is then the absolute maximum value 
which can be applied safely to it. For this 
test, you should not put more than about 
20 mit.roamperes through a low current (eg., 
up to 1-amp forward rating) silicon diode, 
perhaps 500 microamperes through a high- 
current silicon diode, or 200 microamperes 
through a germanium diode. The actual max¬ 
imum safe value will depend, to a certain 
extent, on the type of diode, and will gen¬ 
erally be higher for lower P1V diodes. While 
learning how to do this you may ruin a diode 
now and then, but it is worth it in the long 
run. 

The situation with transistors is rather 
more complicated, and I earnestly recom¬ 
mend that you read Chapter 2 in the Moto¬ 
rola Power Transistor Manual, and Chapter 
1 in the latest edition of the GE Transistor 
Manual; both of these excellent works should 
be on everyone’s bookshelves. Basically, how¬ 
ever, the transistor behaves as two diodes 
hooked back-to-back. Taken individually, the 
junctions can be tested as two separate 
diodes, but the complications arise when a 
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transistor is considered all together, as it is 
normally used. 

Interpretation of the results of testing dif¬ 
ferent types of diodes can be clarified by 
reference to Fig. 2, which is shown right- 
side-up for convenience. Curve 1 is the typi¬ 
cal response of a zener diode, curve 2 is for 
a typical silicon diode, and curve 3 is the 
behavior of a germanium diode. In each case 
the current rises alarmingly above the abso¬ 
lute maximum PIY. This is the important fact 
in considering how far you can push a semi¬ 
conductor. In most circuits, the source im¬ 
pedance is low, so that even a slight voltage 
overload will push the current right up the 
curve past the danger point, and the semi¬ 
conductor will be ruined (usually by short¬ 
ing). In testing the devices, the trick is to 
provide that resistor in series, so that you 
can approach the critical point slowly enough 
to see what is happening, without danger. 

What they will not do 

Those of us who are familiar with the 
operation of tubes find it hard to take this 
“absolute maximum" thing seriously'. We are 
well familiar with the fact that it is possible 
to abuse the current and voltage ratings 
of a tube considerably, with scant regard for 
the manufacturers specifications. On the 
other hand, we do tend to be more cautious 
about mercury vapor rectifiers, because their 
PIY is indeed critical. The fact is that nearly 
all semiconductors fall in this latter cate¬ 
gory, and you ignore it at your peril. Ap¬ 
parent exceptions to this rule are illusions, 
as I shall show here. 

Instabilities Confirm Abused 
Semiconductors 

Recently in the Australian literature I saw 
a reference to “ICAS” (Intermittent Commer¬ 
cial and Amateur Service) ratings as applied 
to the use of silicon diodes in power sup¬ 
plies. This is dead wrong, and is a common 
worldwide misconception. 

If you use a BY100 (or IN4006) with a 
I000V peak supply, and feel pleased with 
yourself because it is theoretically rated for 
only “SOOY”, look again, and test the actual 
PIY of the diode-. You will find that it will 
test for an absolute maximum peak o 1400V 
or better, so there is no mystery. The manu¬ 
facturer has, as usual, merely rated them 
pessimistically. Come to think of it, i had 
better qualify that “as usual” slightly for 



Fig. I. Typical diode characteristics. Note that 
the current scales above and below the voltage 
axis are in different units. 

American readers. The ratings of American 
semiconductors may or may not be optimistic. 
Commercial items will certainly be as good 
or better than the catalogue says, but you 
cannot trust surplus or bargain items at all. 
In regard to the latter, y ou will find that a 
diode rated at, say% 400 PIY, may actually 
be anything from 0 PIV to 1000 PIV when 
you measure it. If you depend on it being 
the theoretical value, you may be in strife 
when you go to use it. This situation tends 
to be worse for the “better bargains”, but 
I hasten to add that there are several reason¬ 
ably reliable distributors of inexpensive semi- 
conductors. But you never want to make the 
mistake of taking their word for any' ratings. 

The same thing applies to transistors (and 
probably to FETs, etc.). The lowly OC26 
similar to HEP-230) is rated for something 
like 32Y for BVit™ (breakdown voltage from 
collector to base, when emitter not connected, 
i.e., open). I have yet to find one that tested 
less than 50V, and many up around 100V 
(whether this applies to the equivalent 
2X301 is something you should determine 
for yourself). If a person did not know this, 
he might assume that he was getting away 
with something by using the transistor over 
its published rating. Nor is it safe to make 
he opposite assumption that since the manu¬ 
facturer tends to overrate his semiconductor, 
you can get away with overloading it; be¬ 
cause you don't know how far that can be 
carried. So we warned: there is no magic 
about semiconductors (compared to tubes), 
onlv mean and relatively inflexible Absolute 
Maximum characteristics which can not be 
exceeded under ordinary' operating condi¬ 
tions. This stricture has special importance in 
the matter ol the voltage rating of transistors 
used as class-C rf amplifiers, but that will he 
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the subject of another article, sometime. 

One among many typical examples of 
“ICAS” thinking is found in the otherwise 
excellent article on a new method for adjust¬ 
ing grid bias to economize on drive in elass-C 
rf amplifiers in the RSGB Bulletin for March 
1967, p. 143. A transistor is used to adjust 
grid bias according to rf drive available, and 
the statement is made: The maximum col- 
lector-to-base rating of the OC28 is 80 volts 
at zero current, whereas the actual bias used 
in this instance happens to be 75 volts. This 
seems rather a fine margin, but currents are 
small, and no trouble has been experienced. 
However, the higher rated OC20 or OC36 
would be preferable, and for those who find 
higher values of standing bias necessary there 
are a number of transistors available having 
considerably higher ratings . . .” There are 
indeed, but they may have “OC28” stamped 
on them. Now, in the circuit involved in this 
article, there is a base-emitter resistance of 
something like 5k ohms. The BVcpn (voltage 
rating collector to emitter with base shorted 
to emitter) rating of a transistor is about the 
same as BYYbo, but as the base-emitter re¬ 
sistance increases, BW« decreases until, with 
the base floating (' open”) it decreases to 
BVreo, BVrto can be anything from 40% to 
80% of BV««, so the useful voltage rating of 
a transistor depends quite a lot on the amount 
of resistance in its base circuit. The rating 
with a given value of resistance can be called 
BVrer. Now, with 5k in the base of the OC28 
transistor, the BW« is certain to have 
dropped, say 20% at least, from its BVe»» 
value. In this example the BV« r could have 
been about 65V if you take the manufac¬ 
turer’s word for it. This is plainly inadequate 


-i <ha1 



Fig. 2. Th e reversed-biased cha racteristics of zener 
dlod es (I), silicon diodes (2) and germanium diodes 
(3). Note that this drawing is shown upside down 
from the usual presentation. 


for a circuit applying 75V from collector to 
emitter. No, the obvious fact here is that 
the actual rating of the OC28 used was ap¬ 
preciably higher, a fact which can be as¬ 
certained by testing it. If it is tested, the 
transistor can be used up to a known high 
voltage, with greater economy and reliability. 
Why not? In this particular case, where the 
voltage applied is essentially dc» one can ap¬ 
proach fairly close to the transistor’s maxi¬ 
mum ratings than in a circuit with ac and a 
source of transients from inductance. 

When to derate 

After you have tested a semiconductor for 
actual voltage rating there is, unfortunately, 
another factor to consider. Unless your test¬ 
ing equipment is rather more elaborate than 
usual, you will have tested the reverse volt¬ 
age rating with zero current applied in the 
forward direction. But when a diode (or 
transistor) is used in an aetual circuit, there 
is likely to be a fair amount of forward cur¬ 
rent as well. This will heat the semiconduc¬ 
tor, and will raise the leakage current for 
any given value of reverse voltage. Phis 
means that the reverse voltage must be re¬ 
duced, to keep the leakage within safe lim¬ 
its. This is called “derating”. If you apply 
maximum reverse voltage you have to derate 
forward current. If you apply maximum for¬ 
ward current you have to derate reverse volt¬ 
age; you can’t have both. If maximum rated 
forward current is applied, the voltage de¬ 
rating may be as much as 75%, and should 
be applied as a “safety factor”. When a 
manufacturer (e.g. Fairchild) lias specified 
the BVlvo, a good safety factor is supplied 
in a circuit without inductance if the supply 
voltage is not more than half of this rating. 
The BVt.ro is uniquely applicable to silicon 
diffused transistors, and is the value of BV e » 
you obtain when V ee goes through a mini¬ 
mum as Ic? is increased through the range 
of 5-10 m A or so for low power transistors 
(but do not increase I... appreciably once 
the minimum is found). If you don’t know 
tills voltage breakdown value, a rough ap¬ 
proximation could be to assume an absolute 
maximum BYT about one-fourth of BV<*o 
when the transistor is drawing about one-half 
maximum collector current. For more ac¬ 
curate figures you must obtain the manu¬ 
facturer’s curves, or (better), measure them 
yourself. In general, it is desirable not to 
try to push too much collector current 
through any single rf transistor, not only be- 
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cause BV C . is higher at lower L, but also 
because fT is too; £r actually passes through 
a maximum at a fairly low collector current. 

When a semiconductor (particularly sili¬ 
con, see Fig. 2) is operated with an induc¬ 
tive source or load, additional safety factor 
must be considered because of the energy 
stored in the inductance. At best it can 
double the voltage applied to the collector, 
if maximum signal output is obtained, and 
at worst, an inductance can supply a hor¬ 
rendous back-EM F, giving a destructive tran¬ 
sient overvoltage. 

In a transistor amplifier with an inductive 
load, the voltage swing at the collector de¬ 
pends on the inductance and on its Q. 
Therefore, in the case of rf power amplifiers, 
it is desirable to ensure that the system be 
kept close to resonance, and never run at 
full ratings without a load! Because of the 
sharp current discontinuities, this is particu¬ 
larly important in the case of class-C or 
overdriven c ass-A amplifiers. Remember too, 
that the peak voltage will be (at least) 
twice the supply voltage if maximum output 
is being obtained, and that this will be 
doubled again if collector modulated. Al¬ 
though emitter or base modulation 3 is super¬ 
ior in many respects to collector modulation, 
it faces the same problem, because of the 
requirement for nominaliy double supply 
voltage. 

Voltage derating In power supplies 

Diodes fed from a power transformer, or 
feeding an input choke, also have inductance 
problems. In these cases, the amount of volt¬ 
age derating can be minimized appreciably 
by suppressing the circuit for transients. This 
can be most easily accomplished by putting 
a 0.01 or 0.02 mF capacitor across the pri¬ 
mary of the transformer; do not use too large 
a capacitor there, or you will cause another 
kind of transient due to shock-excited reson¬ 
ance with the transformer inductance. Alter¬ 
natively, a capacitor may be used directly 
across the diode, and this can be convenient, 
particularly when using diodes in series, 
where they ought to have capacitors across 
them anyhow. But this is not always a good 
idea, because it increases the reverse leak¬ 
age current around the diode on the non¬ 
conducting half of the cycle. This could be 
a consideration if the load were light, as for 
a HV supply for an oscilloscope. 

In general, the correct value capacitor to 
use is inversely proportional to the voltage. 


no matter which position, you use the capaci¬ 
tor in. Thus, if the peak voltage is 150Y, you 
might use 0.01 ^F, while 1500Y would re¬ 
quire 0.001 /aF. 

If the secondary voltage is too high for a 
diode, you would use more than one diode 
in series. In spite of what has been dis¬ 
cussed about this in the literature, the safest 
thing is still definitely to use an equalizing 
resistor in parallel with each diode (see Sep¬ 
tember 1965 CQ article referred to previous¬ 
ly). The resistance should be directly pro¬ 
portional to the FIV rating of the diode, and 
this allows you to use seriesed diodes of dif¬ 
ferent individual PIV ratings. If more than 
two diodes are used in series, it is definitely 
desirable to parallel each with an equalizing 
capacitor, keeping the relationship discussed 
above in mind. 

If you use transient suppression of any 
land, the safety factor for diode PIV should 
be at least 1.5 times the nominal peak volt¬ 
age applied to it; more about this below. If 
you choose not to use any transient-suppres¬ 
sing capacitors, the diode’s PIV safety' factor 
should be 4 or 5 times higher than the nom¬ 
inal peak voltage applied to the diode. If 
you doubt this, look in the introduction to 
the RCA Transistor Manual. Another good 
discussion of this subject can be found in 
Section 8 of the Selected Semiconductor Cir¬ 
cuits Handbook , by S. Schwartz, available 
either in the expensive hardback edition from 
Wiley or in inexpensive paperback from the 
U.S. Government Printing Office ($2.25 plus 
postage, reference No. D7.6/2:215). 

If you use a choke input filter, the choke 
can be a horrendous source of transient peak 
voltages. To get around this, you must either 
derate diode PIV’s again, or transient-sup- 
press the choke. The simplest and cheapest 
is the latter, and for most power supplies this 
can be done by putting a 0.1 mF capacitor 
in series with lk across the choke; for more 
exact values see the January 1965 article in 
QST. 

When you use a capacitor to suppress 
transients, remember that the capacitor must 
have a voltage rating at least as great as the 
transient that it is trying to suppress! I have 
found this out the hard way, where the 240V 
RMS line voltage here in Australia seriously 
strains the capability of many 600V capaci¬ 
tors. It is not so bad for 115V lines, but in 
general, the capacitor must have a working 
voltage at least 23* times higher than the 
nominal peak ac voltage applied to it. This 
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is particularly important when the capacitor 
is used in the high-voltage secondary circuit 
(or across the choke). 

One more brief word should be said here 
about current derating. In general, the cur¬ 
rent rating of a semiconductor is not quite 
as critical as the voltage rating, because the 
current just heats up the junction, and the 
health of the junction tends to depend more 
on the average temperature. But it does so 
only if the heat can get out of the junction. 
If the peak current is so high that the junc¬ 
tion is overheated too much in a given pe¬ 
riod of time, the junction will melt, and 
tliat is that. Therefore some attention should 
be given to avoiding excessive peak currents 
in the forward direction. For diodes this 
means inserting a series current-limiting re¬ 
sistor if the load is capacitive, and for tran¬ 
sistors, it means avoiding excessive peaks 
where they might occur, e.g. in dc convert¬ 
ers or when modulating. 

For silicon diodes of 750 mA size, the 
peak current for 00 Hz should be limited 
to about 30 amps, which means at least 3.5 
ohms of series resistance for every 100V peak 
of supply. If voltage regulation is not im¬ 
portant, I usually double this value. The tiny 
glass-encapsulated silicon diodes should have 
about three times as much series resistance, 
while high current diodes should have some¬ 
what less. II some current is passed through 
the diode, the series resistor can get hot, so 
a two to five watt rating is not inadvisable 
for it. 

When not to dera+e 

If you only have 400V diodes (actual rat¬ 
ing), and want a quick and simple dc supply 
operating from a 12V transformer, you can 
obviously dispense with transient suppres¬ 
sing capacitors. But I have seen a fair num¬ 
ber of circuits in the experimenters’ literature 
where no transient suppression is used at all. 
It is argued that, “well, this works, and 
diode failures are rare. I find this kind of 
argument appalling, because it is sloppy en¬ 
gineering, because capacitors are cheap, and 
because a suitably designed semiconductor 
circuit should never fail from transient de¬ 
struction of the semiconductor. You can be 
quite certain that the ‘occasional’ failure will 
take place just when you are about to work 
a VK7 on 2 meters. Nuff said. 

On the other hand, there are circuits where 
it is not feasible to use capacitative transient 
suppression. For example, transistorized dc/dc 


converters. Capacity in the circuit degrades 
the waveform, and decreases conversion 
efficiency. This can be tolerated sometimes, 
sometimes not; a compromise is sometimes 
desirable. You should read the tliscussion of 
this subject in the appropriate chapter of the 
excellent Transistor Radio Handbook, pub¬ 
lished by Editors & Engineers. 

Transient suppression in class-C rf ampli¬ 
fiers can also be a problem and indeed, in 
class-B audio amplifiers also. A transient sup¬ 
pression capacitor is likely to create more 
problems there than it solves. In these cases, 
as in the dc converters, one might use an 
appropriately rated zener diode. But the best 
solution is to attempt to avoid transients in 
these circuits, and in any event, to use semi¬ 
conductors of the maximum economically 
feasible voltage rating. It is most desirable 
to be sure that the dc power supply for 
these circuits is well regulated lor ac—use 
plenty of output filter capacity. And para¬ 
sitic oscillations are to be avoided like the 
plague. 

In a tube circuit, parasitics can be a 
nuisance; in a transistorized one, they can be 
a catastrophe. This is frequently the cause 
of the problems about which one reads in 
the literature, where transistors “unexplain- 
ably” failed even though the voltage rating 
was apparently high enough. And I suspect 
that it is the cause of the problems which 
were encountered when it was found neces¬ 
sary to use germanium rather than silicon 
transistors in class-C rf amplifiers (e.g., CQ, 
June 1966). 

The fact is, however, that germanium can 
be more reliable in several regards, and if 
all other matters are equal, I should prefer 
to use a PADT50 rather than 2N2993. In 
any event, avoid spurious oscillations when 
possible: keep leads short, avoid output-input 
coupling, always neutralize rf amplifiers, and 
avoid undesirable combinations of RFC, etc. 
(e.g., ref: Ratiio Handbook , published by 
Editors & Engineers; or Principles of RF 
Po-wer Amplifiers by Techpress), 

What is a "nominal 11 voltage? 

I have used the word “nominal” to de¬ 
scribe the voltage applied to a rectifier diode. 
What does this mean? It means the voltage 
peak which is supplied by the transformer, 
and which does not include any extra tran¬ 
sients. It should be a simple matter to de¬ 
termine the nominal peak voltage by inspec¬ 
tion of the circuit, and of the transformer 
rating, but many good technicians seem to 
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flounder on this rock. 

Say your transformer secondary is 71V 
RMS. That means 100V peak, i you feed 
it into a half-wave diode with a resistive 
load, tlie nominal peak on the diode will be 
100V. If, on the other hand, you use a 
capacitor input filter, the input capacitor will 
add to the transformer voltage on the off 
cycles, and the diode will see a 200 V inverse 
peak! Presumably a choke input filter would 
be treated as a resistive load if suitable sup¬ 
pression were used across the choke, but I 
am distrustful of such things, and would 
rather treat it pessimistically, to assume 200V 
in this instance. 

If the same transformer were center tapped 
and you used two diodes in the usual full- 
wave con figuration, the voltage across each 
diode is still 100V on the off cycle, no mat¬ 
ter whether you use capacitor or resistance 
load. 

If the transformer is not tapped, and you 
use a full-wave bridge, each diode still sees 
100V peak inverse, and should therefore be 
rated for at least 150V if transient suppres¬ 
sion is employed. 

If the same transformer is used in a voltage 
multiplier circuit, each diode will see 200 
PIV across it, no matter whether it is a 
voltage doubler or tripler or whatever. 

I have put all of these facts into a nice 
handy chart (Table 1), to be perused easily 
and casually, and have also spelled them out 
in order to emphasize the situation. It you 


are not already well familiar with them, do 
commit them to memory right away. It will 
pay off very well each time you design any 
power supply, and will remove any confusion 
about rules concerning how much output you 
get for how much input and how this is 
related to diode PIV, You already know how 
much you get out of the different configura¬ 
tions of power supplies, and need only to 
make sure about the diode ratings. If I labor 
this point, it is only because I have seen it 
abused in proper research laboratories where 
the participants ought to have known better. 

There is no magic about these relation¬ 
ships, either. If you forget them, you can 
always figure them out simply, by drawing 
the circuit diagram, and tracing out the cur¬ 
rents. Remember that when a diode is con¬ 
ducting, it can (for all practical purposes) 
lie considered a dosed switch, and when not 
conducting it is an open switch. The problem 
is to find the voltage across the switch for 
a given polarity, taking into account all 
sources of voltage—including charged capac¬ 
itors. 

Mechanical stress 

Transistors have acquired a reputation for 
being rugged, but there is a limit. The GE 
Transistor Manual informs us that a 4J£ inch 
drop of a transistor onto a hardwood bencli 
gives an acceleration of 500g; 30 inches onto 
concrete gives 7 to 20 thousand g; snapping 
the transistor onto a spring clip—600g. And 


Table L 


Peak inverse voltage characteristics of popular rectifier circuits. 


Circuit 


Description 


PIV Across 
Each Diode 


PIV Req'd 
with 71 V 
rms 

secondary 





Half-wave, Capacitive load 2.B28 rms 

Half-wave, resistive load 1.414 rms 

( not shown) 


Full-wave, resistive or 

capacitive load 1.414 rms 


Full-wave bridge, resistive 

or capacitive load 1.414 rms 


Tripler, quadruples etc. 


2.828 rms 


200 V 
100 V 


too V 


100 V 


200 V 
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even clipping the leads with side-cutters re¬ 
sults in several thousand g. It seems to me 
that for practical purposes, the last-mentioned 
item is the most important, though you might 
take a little care the next time you ‘throw’ 
a transistor down onto the bench. If the 
transistor suffers too much vibration, tire 
crystal will fracture, and that’s it. I haven t 
had this happen yet, but now I snip the 
leads a bit more gingerly than before. 

Thermal stress 

There is a lot of argument on how mud 
heat a transistor will comfortably take. Pur¬ 
ists will have you hold the leads in heat 
sinks (e.g., surgical forceps, alligator clips). 
Others say to hold the lead with your fingers; 
if it gets too hot for you, it’s too hot for 
the transistor, but this does seem drastic. 

On one hand, it is obvious that the tran¬ 
sistors will take quite a lot of thermal abuse, 
because they have to be soldered by dip 
processes into circuit hoards, when leads are 
very short. And, I have unsoldered a number 
of transistors from circuit boards, and re¬ 
soldered them into circuits without apparent 
harm—though for various reasons I do prefer 
transistor sockets. On the other hand, certain 
subtle forms of damage can be done to a 
transistor, germanium in particular, when 
heated only moderately. 

It seems that when an alloy-diffused tran¬ 
sistor, such as the 015 or < f 65 (fir — 70 MHz) 
types appearing on computer circuit boards 
(at ridiculous prices), is heated a bit too 
much, its dc current gain increases, and its 
high frequency amplification decreases. Amaz¬ 
ing. This does not appear to occur with the 
lower frequency (6-12 MHz) alloy junction 
types (e.g., 033, 083). And from the expe¬ 
rience of a friend, it appears that the response 
time characteristics of silicon transistors can 
also suffer when abused. This leads into the 
delicate matter I shall eventually discuss 
here. 

In general, you need not worry much about 
overheating if leads are not too short, and 
if you apply heat quickly and decisively 
(with all surfaces tinned). But, if there is 
any question, and particularly if high-fre¬ 
quency response is important, it is a lot 
safer to use transistor sockets. 

Power rating 

If you are going to avoid heat abuse, you 
also have to avoid it after the transistor has 


been soldered into the circuit. This is an 
enormous subject, and 1 can only touch it 
briefly here. 

Remember that all transistor characteristics 
vary with temperature, usually for the worst. 
Leakage goes up alarmingly—particularly 
for germanium—and breakdown voltage goes 
down. But hrr, (dc current gain) goes up 
sharply above 60°C, while hm (ac current 
gain) goes up more slowly. For more details 
about this, as for much else, see the latest 
GE Transistor Manual, Chapter 6. 

One of the most misunderstood ratings is 
that for power. One of t e reasons why 
American ratings often appear to be so much 
higher than European ones, is that the former 
may be stated at 25°C case temperature, 
while the latter will be at some higher tem¬ 
perature, It is worth pondering over the 
various aspects of power ratings presented 
in the manuals and in the manufacturers’ 
data sheets. The rating for power dissipation 
at 25°C (about 77 °F) air temperature is a 
fairly practical one if a heat sink is not 
used, but requires that the air be allowed 
to circulate quite freely. For small transistors, 
the total device power dissipation given for 
25°C air is about the same as for a 75°C 
case temperature, for silicon. If you want 
to dissipate more power, you have to use 
a heat sink, but in any event, it is important 
to keep the case temperature low enough. 
A rough rule of thumb is to apply power 
relatively gradually, until the transistor gets 
hot, but don’t apply too much too fast! Ger¬ 
manium transistors should not get more than 
warm, nor silicon ones more than hot. How 
hot? 

If you must obtain considerable power 
from a transistor, remember that the absolute 
maximum values are not necessarily design 
centers, but maxima. On the other hand, the 
power rating given depends on the case tem¬ 
perature, and the junction temperature can 
lie higher for brief periods. How brief will 
depend on various things, and manufacturers’ 
sheets should be consulted for high peak or 
pulsed operation. In any event, power can 
be dissipated as long as the average case 
temperature is reasonable. 75°C feels quite 
hot to the touch, while 100°C sizzles water 
or causes the experimenter to jerk his hand 
away so violently that the apparatus falls 
to the floor, thereby solving several problems 
simultaneously. Still higher temperatures will 
sizzle water more violently, and are to be 
avoided. 
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When a transistor is to be run hot, leak¬ 
age considerations require that the base- 
emitter circuit resistance must be kept low, 
or very considerable base-bias stabilization 
be employed—for example, base bleed cur¬ 
rent equa! to collector current if a germanium 
transistor, somewhat less for silicon. 

Approximately two square inches of heat 
sink (i.e., one square inch on each side of 
a flat piece of metal) will dissipate one watt, 
while allowing the transistor (or diode) to 
reach 60® C above ambient. Since air temper¬ 
ature does not usually exceed 40°C (uncom¬ 
fortable temperature for people), this seems 
like a good design value for silicon, though 
the prudent experimenter will increase the 
heat sink somewhat more, particularly if 
other warm things (including other transis¬ 
tors or diodes) are on or near the chassis. 
And, of course, the heat sink should be made 
of reasonably thick metal, preferably solid 
silver. Where this is impractica , copper or 
thick aluminum will have to suffice! The 
above considerations apply if heat contact 
of the semiconductor body with chassis is 
good. Use silicon grease and avoid mica if 
possible. 

If you hope to get appreciable power out 
of high-power transistors at rf, remember 
that if the efficiency of a transistor decreases 
as frequency increases (e.g., above about 
0.1 fr) that represents increased loss, and 
that means that it will have to dissipate more 
heat for a given power output. 

An embarrassing matter 

1 shall hide this point at the end of the 
article, in the hope that the casual reader 
will overlook it, while the dedicated will 
show understanding. The fact seems to be 
that it is indeed possible to overload a semi¬ 
conductor partly, and thereby to degrade it 
without destroying it. 

When they are abused, diodes or transis¬ 
tors do not always become totally “bad”. 
This is because the semiconductor junction 
is metastable rather than directly unstable; 
it can be partly inactivated, or inadequately 
formed in manufacture. This has several in¬ 
teresting ramifications. 

A damaged 60QY diode may become a 
100V or 50V—or even 30V—one. Therefore, 
always test “bad” diodes for PIV, unless the 
ohmmeter shows a low reverse resistance. 
Ohmmeter tests should be performed on the 
medium ohms range, because some very sen¬ 


sitive ohmmeters can show a finite back re¬ 
sistance of diodes on the high-olims scale, 
particularly for low voltage or germanium 
diodes. On the other hand, considerable care 
must be exercised when using the low-ohms 
range of an ohmmeter to test the forward 
characteristic of a low current diode (or small 
transistor) because some types of ohmmeters 
can pass several hundred milliamperes. This 
is particularly important if you plan to test 
transistors routinely with an ohmmeter; it 
should have a sensitivity at least lOk/V, and 
should not be used on the lowest ohms range. 

Personally, I think that one should never 
use an obmmeter for testing semiconductors; 
at best the reading can be misleading, and 
at worst you can ruin the thing you are 
testing. But some people swear by ohm¬ 
meters for this—it takes all sorts to make a 
world! 

Now, I must emphasize that these in¬ 
stances of partly inactivated semiconductors 
only happen when conditions are marginal, 
e.g., when source current is limited to a 
value which will damage but not destroy the 
semiconductor on one cycle or the other. 1 
guarantee that if you exceed the absolute 
maximum PIV rating of a diode in an ordi¬ 
nary rectifier circuit it will perish within one 
cycle, hus the invalidity of “ICAS is still 
maintained. 

Sometimes the degradation may occur from 
overheating, and indeed this phenomenon 
can sometimes be turned to advantage. Some 
surplus silicon ^diodes have inadequately 
formed (?) junctions, and can be “cured” 
to increase their PIV. In practice, you apply 
reverse voltage as described above, through 
a large series resistance, and when you reach 
the turnover point (where the current starts 
to increase sharply with voltage), you leave 
it there. If the current through the diode 
goes down and/or the voltage across it goes 
up (whichever is easiest to measure), watch 
what happens. The PIV nay increase to some 
high value and stay there, even when you 
come back to it later; in that instance the 
diode is “cured” and you have produced a 
higher useful PIV! Or the increase may not 
be permanent when you return later (after 
removing the power), in which case you 
must rate it at the lower P T Y. Or the voltage 
across the diode may increase quite a lot, 
then suddenly fall to zero, permanently. 
Tough luck. In any event, it can be exciting 
if you are prepared to experiment a bit. 

I have found that the curing process is 
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Fig. 3. A simple diode tester used by VK7RG for 
cheeking PIV. 

accelerated, and made even more permanent, 
if the diode is heated. The heating can be 
either from external heat, or from the heat 
caused by forward current. Once, when I 
had to cure a whole batch of such beasts, I 
built a special power supply which applied 
suitable forward current on each half cycle, 
and the appropriate critical reverse voltage 
on the other. Does anyone know the reason 
for this strange curing phenomenon? 

I ought to mention that when you are 
testing the reverse characteristic of a semi¬ 
conductor, be sure that the current you are 
measuring is only that going through the 
semiconductor, i.e., not that going through 
semiconductor plus voltmeter. The currents 
involved are rather small, and the current 
required to drive even a VTVM can be 
large in comparison. In order to effect this 
testing more conveniently I have built a 
VTVM with a 250-meg input resistance; it 
is merely an ordinary push-pull type with 
meter between the cathodes, resistance of 
various amount depending on sensitivity re¬ 
quired) in parallel with the input grid, and 
250 megs in series with input grid. 

One fairly simple way to reduce measure¬ 
ment problems of this kind, is to measure 
the voltage on the power supply side of the 
limiting resistor (Ra in Fig. 3), and calculate 
the diode voltage from Ohm’s Law. In Fig. 
3, for example, for a given I, the voltage Ed 
across the diode is 

Ed — Em — I IT 

where Em is the voltage read from meter “V” 
(whilst ignoring the voltage drop of meter 
“I”), and I is the current through the diode. 
“I” may be a 50 mA or 100 meter and I 
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Fig. 4. Protecting a sensitive meter movement with 
a silicon diode. Ml is the meter being protected, 
M2 is for temoprary measurements. The value of 
R is increased until meter Mf reads about one- 
percent low as indicated by M2. 


recommend that it be protected. The sim¬ 
plest protection is merely to shunt the meter 
with a silicon diode in the forward direction 4 . 
Still better protection can be effected by the 
temporary setup shown in Fig, 4, Mi is the 
meter to be protected, and Ma is a temporary 
current meter, if) is any silicon diode, fust 
keep the current as read by Ms at the full 
scale deflection (fsd) value of Mi, while in¬ 
creasing R. Increase R until Mi reads about 
1% low. Then replace R by the next lower 
standard value. This gives magnificent pro¬ 
tection for Mi. Another diode in parallel with 
it, but in the opposite direction will protect 
for backward polarities, if relevant. 

What do you do with a drunken junction? 

Transistors can sometimes be degraded 
too, particularly if overheated. Their degra¬ 
dation may appear as lowered voltage rating, 
beta, frequency, or higher leakage. Therefore, 
a degraded transistor should be retested com¬ 
pletely for all relevant characteristics includ¬ 
ing stability. If it shows certain characteristics 
on retesting, you can depend on those char¬ 
acteristics to remain stable (if it is not again 
overloaded), as though you had started with 
a poorer transistor—but on one notable oc¬ 
casion I found that certain transistors (dif¬ 
fused junction types 015 and 065 from 
computer circuit boards) which had been 
carefully overheated, increased their dc am¬ 
plification factor at the expense of frequency 
rating. On the other hand, other transistors 
(alloy junction types 033, 083, ditto) didn’t 
—so it is hard to predict behavior. 

For my own purposes, merely retest the 
abused transistor for voltage and gain, and 
dump it into the “general purpose’ box, 
after writing the BV and beta directly on 
it. A friend goes even further, and won't 
have degraded transistors in his house. I have 
persuaded him to send them to me, and since 
his business results in a fair number of 
abused transistors, I have collected quite a 
nice pile of them. Since they were high per¬ 
formance Fairchilds to begin with, I have 
not been displeased with the resulting items 
with mere betas of 50-100, and such terrible 
frequency response as 100 MHz—lieh! 

It should also be noted that even if one 
junction of a transistor is ruined completely, 
there is a distinct possibility that the other 
junction will still be servicable as a rectifier. 
This is particularly important for power tran¬ 
sistors used as diodes, but can be useful 
for small ones too if you are short of junc- 
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tion diodes. Indeed, under certain conditions 
where germanium junction diodes are re¬ 
quired, these can be ideal: e.g., lower sensi¬ 
tivity to transients, lower forward voltage 
drop. But remember that a silicon transistor 
becomes a silicon diode, and is just as sensi¬ 
tive to PIV overload. 

A fact often overlooked is ihat the reverse- 
biased base-emitter junction of many silicon 
transistors makes an excellent zener diode 
in the 6-12V range, depending on the tran¬ 
sistor". Unfortunately, however, only good 
commercial transistors do well in this re¬ 
gard, and the dynamic esistance of surplus 
ones is often hopelessly high. Out of a dozen 
Fairchild SE1 ; K)2 transistors I tested, all had 
base-emitter zener voltages of the order of 
6.5-6.7V at 1 raA. From a comparison of 
the resulting dynamic resistance with that 
of regular 6V zener diodes, -I calculate that 
these are equivalent to a 300 mW American 
power rating, or 150 mW European or Au¬ 
stralian power rating. 

Thus, even half-damaged transistors can 
be put to good use, if the other half works. 
Perhaps in this day of affluence and low 
semiconductor prices, this may appear to be 
in the string-saving category, but my atti¬ 


tude in matters of this kind is colored by 
years of supporting a potentially expensive 
electronics hobby on a student’s salary, and 
partly by the fact that those ‘inexpensive’ 
semiconductors manage to become consider¬ 
ably dearer after Australian Customs and the 
local middlemen have had their bit. Even 
so, its great fun in VK7; why don’t you come 
visit us sometime and see? 

. . , VK7RG 
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Dear Davco: 

I'd like to find out more about the Davco DR-30 Receiver. Please send me: 

FREE DR-30 Data Pack: 8-page technical brochure, large-size sche¬ 
matic and reviews by the staffs of QST, CQ, and 73. 

□ Complete 48-page instruction manual including theory of operation, 
description of circuits, specifications, how to use the DR-30 and what 
to expect from it. I enclose $2 (refunded with order for DR-30). 

□ Davco DR-30 Communications Receiver. I enclose $389.50. 

Q Davco DR-30s Power Supply. I enclose $39.50. 

□ I need a special receiver for telemetry, radio astronomy, WWV, 
SWL'ing, etc. Enclosed are my requirements. Can you help? 
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We couldn't possibly tell you all we'd like to about the fabu/ous Davco DR-30 Com¬ 
munications Receiver in this page. But we do have some material that gives just 
about the whole story. Please send in the coupon above and we'll rush it to you. 
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plus 50.0-50*55 in 6 meters and 9*5-10.05 WWV. Pro¬ 
vision for two extra ranges. 100 kHz crystal calibrator. 
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SELECTIVITY: SSBr 2.1 kHz Collins mechanical filter. 
AM: 5 kHz ceramic/transformer filter* CW: 200 Hz 
crystal filter 

STABILITY: Negligible warm-up; less than 100 Hz per 
hour; less than 25 Hz for 20% power supply variation. 
Extreme resistance to shock ond vibration, 

DETECTORS: Separate AM and SSB/CW product de* 
tectors; crystal-controlled BFG. 

NOISE LIMITER: True blanking action preceding selec¬ 
tivity; has separate ANL amplifiers and detector; front 
panel threshold control. 



P. O. Box 2677 2024 S. Monroe 


RF STAGE: Low noise premium Field-Effect RF amplifier 
and first mixer for resistance to overloading and cress* 
modulation; tuned circuits employ high-Q toroidal in¬ 
ductors, 

SEMICONDUCTOR COMPLEMENT: 23 bi polar trqnsis- 
tors, 2 Field-Effect transistors, 10 signal diodes, 1 power 
diode, 2 zener diodes. 

SIZE: 4" high, 7W* wide, 6" deep. Weight: 7 pounds 

POWER REQUIREMENTS; 12 volts DC @ 300 ma. maxi¬ 
mum, 

PRICE: from factory *...*.$389*50 

DR-30s; Complete regulated power supply for opera¬ 
tion of DR-30 from 110/230 volts 50/60 Hz, plus battery 
holder for 9 D-size cells for portable operation; 
speaker, earphone jack. (Illustrated above) ,., *$39*50 

ELECTRONICS, INC. 
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DC VTVM 

If you’re In the need for a very sensitive, high-impedance 
VTVM, here is a design that is simple, stable and econom¬ 
ical. 


Can you build a better dc V I VM than you 
can buy? Well, I suppose that depends. But 
if you’ve never tried, why don’t you at least 
breadboard this circuit? You may find that 
dc amplifiers and meter circuits are not so 
complicated after all, i! you have some good 
ideas to work from. And here they are! 

The finished instrument reflects my own 
experience in test and development work. 
The voltage ranges increase by factors of 
2 or 2.5, from 1 volt full scale (through 
probe) to 500 volts full scale. Direct input 
sensitivity is 0.1 volts to 50 volts, and has 
proved very useful although you have to be 
careful with it. The bipolar scale eliminates 
switching, an annoyance around transistor 
circuits which often have some of each po¬ 


larity; none too clearly marked. The test 
probe has three resistors totaling 18 megohms 
near its tip. This minimizes disturbance of 
circuits, even at if. And an appropriate by¬ 
pass capacitor eliminates noise transmission 
from the instrument back to the circuit under 
test. 

Although the circuit will get by with al¬ 
most any meter movement of a milliampere 
or less, long scales are rare. For instance, the 
nice Lafayette meters priced around $4.95 
have a 1-inch scale. But Selectronics is 
selling a meter with a 6-inch scale for $4.50. 
That’s large enough for hand manufacture of 
a new scale, and you have the option of 
making the job easier by going full-scale and 
adding a reversing switch. 


Fig. L Front view of 
dc VTVM, It exhibits 18 
megohms input imped¬ 
ance and has nine full 
scale voltage ranges 
from one to 500 volts 
dc. 
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Fig* 2* Back view of dc VTVM. In this shot the 
OB2's were pulled out for a better view. The lip 
at top of the panel makes a convenient handle. 


Circuit details 

The instrument circuit breaks clown nat¬ 
urally into four parts. They are the power 
supply, the input divider, the dc amplifier, 
and the meter driver. If you cannot exactly 
duplicate the circuit I have described, reread 
the description of the parts you’re going to 
change, and then start breadboarding. 

Because the two 0B2 VR tubes fix the 
critical voltages, there is no need to dupli¬ 
cate the supply section. Any transformer 
which will give you a filtered dc output of 
250 to 350 volts at 20 mA or more and 6.3 
volts ac at roughly 0.6 amps will be adequate. 
If you have any doubts about the trans¬ 
former, make up a breadboard and load it 
to these specs for a few hours. It shouldn’t 
get too hot to touch. When assembling the 
instrument, check the YR current for a mini¬ 
mum of 5 mA under operating conditions. 
I’ve added a neon lamp stabilized bias to 
the heater leads because this is said to im¬ 
prove tube life, and a small series resistor 
drops the heater voltage to within die manu¬ 
facturer’s specs. You have to watch that with 
“surplus” transformers! “6.3 volts” often turns 
out to he more like “big ballpark guess”. 

Instrument accuracy is established by the 
input voltage divider. But not all parts of 
the divider are equally critical! If the 18 
megohms in the probe is in error, this con¬ 
stant inaccuracy can be corrected for all 
ranges by adjusting the calibration control. 
The nine resistors in the voltage divider 
string are the most critical, and it turns out 


they are all values you can easily measure 
on an inexpensive impedance bridge. I bash¬ 
fully admit i planned it that way. When 
building, proceed in this order. Find accurate 
resistors or the voltage divider. Then use 
three good resistors for the probe, 10% or 5% 
tolerance. Calibrate through the probe. Then 
choose a resistor for the direct input, near 
180k ohms, which, gives correct readings {at 
10X sensitivity). 

i our nine accurate resistors may be a prob¬ 
lem. I selected ordinary half-watt composi¬ 
tion resistors on my Heathkit impedance 
bridge, in some cases putting a small one in 
series with a large one, so as to hit all values 
accurately. I used heatsinks for soldering to 
avoid calibration changes. Perhaps the re¬ 
sistors will drift with time and need to be 
corrected later. You might prefer highly sta¬ 
ble 1% resistors, choosing values close to 
those specified, and avoiding cumulative 
error, as you pass up the string, by selecting 
values on opposite sides of true figures. 

A properly designed instrument will not 
introduce hum and noise into the circuit 
being studied. If the meter input line is 
acquiring some ac from a nearby power 
lead, this may be introduced into the probe 
and go on from there. But a large bypass 
capacitor keeps this line at signal ground, 
and it also slows meter needle response. My 
meter requires about 1 second to come to a 
reading. 

Transistors are very nice for guaranteeing 
vacuum tube operating points. Not out of 
place at all, and since only dc conditions are 
important, an inexpensive transistor will do 
a fine job. If you’ve had experienc * with in- 



Fig,3. Bottom view of dc VTVM. Voltage doubler 
supply is in lower right hand corner on two lug 
strips on side of chassis. Circuit warmup time might 
be reduced by mounting the transistor on/top of 
the chassis* 
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0CUJEN NO* 841) MIC- CABLE OR EOUIV GOES 
ENTIRELY THRU PROOE RQR ASST TO RESISTORS 
5 NEEDLE CHUCK, THEN iS PULLED BACK 


SHORT LENGTH OF SPAGHETTI 
PUSHES EPO*Y INTO PROBE TO 
SECURE MIC. CABLE 


NEEDLE CHUCK FROM 
HR SMITH NO. SIT 
TEST PROD - CUT 
DOWN AS REO'D 


NOTE-RESISTORS ARE P % 


Fig* 4. Test prod construction. Simple design is 
permanently assembled with epoxy cement* 


dustrial and computer circuits, you’ll see why 
I call this arrangement “bobtail bias ’. The 
transistor fixes the current through its emit¬ 
ter resistor by guaranteeing the voltage 
across it, and this in turn determines the 
operating point of the 12AL’7. The transis¬ 
tor base voltage is fixed by the divider across 
the zener diode. It turns out the zener is 
necessary for good stability, since the 0B2 
regulated dc voltage is still pretty drifty. 
Choose the upper resistor (marked with an 
asterisk) for 3.4 volts across the 470 ohm 
emitter resistor. The tube cathode and anode 
voltages should come out right with no 
further effort. 

The vacuum tube circuit is known as a 
“difference amplifier". It is used because of 
its relative stability: drift in one half is 
compensated by roughly equal drift in the 
other half. The circuit seems to compare volt¬ 
ages applied to the grids, amplifying the 
difference. For instance, if both grids go one 
volt positive, the cathode does too. Tube cur¬ 
rent remains constant, and there is no out¬ 
put. But if one grid goes positive and the 
other does not, the tube currents are un¬ 
balanced and there is a net output. This is 
why you cannot eliminate the apparently 
superfluous resistor and capacitor to ground 
from pin 7. There is some grid current and 


noise pickup, which only balances out if both 
grids see the same view to ground. 

You may find some advantage in select¬ 
ing the amplifier tube for stability and mini¬ 
mum grid current. The coarse zero control 
is large enough to compensate for more than 
the usual variations in tube properties, but 
some new 12AU7As show better stability 
than others. Grid current in my meter pro¬ 
duces about a 2% zero drift in going to the 
lowest range, wliich is not inconvenient, but 
a selected tube could probably improve on 
this. Don't try to use a surplus or computer 
variety tube for this application, because 
they were not as carefully controlled in man¬ 
ufacture as the ones you get in your nearby 
service shop. The state of the art has 
changed! 

Since there is no negative supply voltage 
and a pot in the cathode circuit would spoil 
the nice properties of the difference ampli¬ 
fier, the meter Zero control is a variable re¬ 
sistance in one anode circuit. If the anode 
voltage is too high, we just put in a little 
more resistance to bring it down. Works fine. 
I’ve found the 12AU7A’s are quite variable 
in the amount of correction required, so one 
large resistor is placed in the chassis, and a 
small one in the panel for vernier corrections. 

The Selectronics meter has about a 1.000- 
ohm coil, and requires 500 microamps "or 
full scale deflection. This is a heavy load for 
a small, low-current vacuum tube. So I’ve 
added a cathode follower to drive the meter. 
This enables the difference amplifier to op¬ 
erate at full gain of about 10. Because the 
cathode follower is heavily loaded, overall 
voltage gain is about 3. 

The electrical connections to the meter are 
in the insulated wire extending from the 
back, and the two studs also extending from 
the back. If you wire the circuit as I’ve 
shown in the schematic, the lead goes to 
the calibration pot and to pin 3; the studs 


Fig* 5* The finished test 
prod. Make the cable a 
little long and shorten 
it if necessary* 
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to pin 8 of the 1L2AU7A cathode follower. 
This gives upscale deflection for positive volt¬ 
ages. The wire lead is the meter’s positive 
terminal. 

A small precaution is required to eliminate 
a front panel shock hazard. Cut or break off 
the two-fingered zeroing extension from the 
meter face into the movement. It’s niekle- 
plated, soft brass. You find this inside the 
cover, not the movement. Careful, the zero¬ 
ing screw is mounted in thin plastic! This 
connection should be broken because the 
meter movement operates at 12AU7A anode 
voltage. 

If you want to use a single-ended scale, 
put the scale reversing switch in the differ¬ 
ence amplifier grid circuit. For positive volt¬ 
ages, one grid to ground and other for sig¬ 
nal; for negative voltages reverse grid con¬ 
nections only. You will probably find that 
you do not need to switch in a new calibra¬ 
tion control for the reversed ranges. By 
swapping grid connections, the tube sees 
nearly fhe same operating conditions with 


opposite polarity signal input, so calibration 
should not be disturbed. 

A lower-range meter may be used simply 
by changing the value of die calibration pot. 
A larger resistance reduces the current that 
flows through the meter for a given input 
voltage. A 50-microamp Lafayette meter 
(S4.95) worked well in a breadboard test. 

Construction 

The V VM is assembled on a 5 x 7 x 2 
aluminum chassis, with a 4 x 7 inch panel 
tilted back % inches at the top. A lip 1% 
inches wide takes a 1 inch wide vertical 
brace at each side for reinforcement. The lij 
is folded down a quarter inch at the back 
for reinforcement, also giving a convenient 
handle effect for pickin g up the instrument. 
The four little diagonal pieces visible in 
Fig. 3 are braces omitted from many chassis 
but used in Premier products. They do much 
to strengthen the chassis. 

Parts positioning is not critical, but the 
signal input leads should be kept well clear 


EACH 400 PtV- 


miniature 
phone jack 


BANANA JACKS 
TFOR It 10 RANGE 1 

o 



Fig, 6. Schematic of the dc VTVM. Note voltage readings. Arrows beside pots indicate direction of 
clockwise rotation as seen from the front. 


56 


73 MAGAZINE 




























































































of the heater and 115-volt input wiring. The 
ac won t affect the instrument but you don't 
want it going back into the circuit you’re 
observing. The voltage divider uses two 1- 
pole, 11-position wafers, the front one serv¬ 
ing only for tie points. They are mounted 
on the appropriate manufacturer’s shaft as¬ 
sembly, which may be supplied separately. 

I mounted the transistor socket by its leads 
on two solder lugs. The wiring follows no 
special layout but parts close together on the 
schematic appear near each other in the 
chassis. The statistics on the five large solder 
lug strips are 28 insulated lugs and five 
grounded lugs used. 11 negative and signal 
ground go to the metal chassis. The TV 
cheater cord power input is very convenient 
and onlv costs a few cents. 

m 

Since the Selectronics meter comes with 
no mounting brackets, the simplest way to 
install it is to glue it in. An Acjel nibbler 
cuts a nice square hole, slightly oversize, and 
you might clean it up with a file. After paint¬ 
ing, scrape off a couple of patches under 
tlie meter, roughen the plastic that goes over 
them, spread a thin layer of good epoxy 
glue, and slip the meter case in place. Leave 
the cover off. Let the panel rest overnight 
face up to complete the job. 

I made the probe from a handy piece of 
phenolic plastic, a half inch diameter by 6- 
inches long. Details in Fig. 4 and 5. The 
rings around t he lower end serve to indi¬ 
cate where the end is without looking at the 
probe. It’s all held together with epoxy resin. 
Each half-watt resistor is rated at 300 volts 
so it’s quite safe for poking around in cir¬ 
cuits within the normal range of the instru¬ 
ment. The needle chuck is cut down to re¬ 
duce probe capacitance. I have a strong 
preference for the phono needle tips, since 
they can be wedged into something while 
making a measurement and do not slip off 
when you look up at the meter. 

An alternate probe construction would re¬ 
semble that shown, but you could use an 
H. H. Smith type 317 test prod as a start. 

Meter calibration 

The meter scale is large enough to draw 
by hand in real size. Instead of going into 
terrific detail. I'll pass on some su g gestions. 
You can browse around in a couple of draft¬ 
ing books for the necessary background. You 
w ill need a basic set of drafting instruments, 
which are usually available somewhere. Trv 

* dP 

a nearby school. If you're not a student, you 



Fig. 7. Closeup of new meter scale, cover re¬ 
moved. Needle is at resting position with power off. 


may be a taxpayer helping to support the 
school. 

Fig. 7 shows a scale done with a Leroy 
penholder using a #0 tip. A soft drafting 
pencil, properly used, will do a very accept¬ 
able job. You may feel more comfortable 
working in pepcil if you lack previous draft¬ 
ing experience. Work on a piece of ordinary 
white filing-card stock. When the scale is 
prepared, spread epoxy cement thinly over 
the entire back, place the new scale over the 
old one and let the epoxy harden. If you 
don’t like the end result, acetone attacks the 
epoxy. You can clean up and start over. 

Begin by copying Fig. 8 onto the white 
stock. Ink or heavy in the scale arc, the cen¬ 
ter zero line (if used) and perhaps part of 
the lettering. Cut out careful, straight lines 
with straightedge and razor blade, the out¬ 
side curve with scissors. Save the waste. You 
can fit it back into the scale to find the cen¬ 
ter for finishing up. 

Masking tape will hold the scale in place 
well enough for calibration. Tiny pencil 
marks will indicate the new scale location 
over the original scale, since you must re¬ 
move it for completion after calibration. Lo¬ 
cate the endpoints by applying full-scale volt¬ 
age in opposite directions. Find the nine 
intermediate points by draftsman’s construc¬ 
tion, or preferably using a Voltage Calibra¬ 
tor, because the meter movement isn’t per¬ 
fectly linear. See 73, January 1967, page 70. 
Set the VTVM to 10 volts full scale and 
make a tiny pencil mark at each volt deflec¬ 
tion. Return the scale to the drawing board 
for finishing, and then install it permanently. 

The meter as received has its zero at the 
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conventional left-hand end of the scale. I 
rezeroed it up-scale by turning the hairspring 
attachments in the appropriate direction. 
About 90 degrees was the maximum avail¬ 
able correction, the same change being made 
in front and back hairsprings. This brings 
the needle to the position shown in Fig. 7, 
and the zeroing to the new scale is com¬ 
pleted electrically. This gives a possibly un¬ 
necessary option for future adjustments in 
either direction. 



Fig. 8* Drawing for getting started on a new meter 
scale. Paper stock will not change calibration with 
humidity if properly glued to metal backing. 


Finishing up 

All amplifiers show slow drifts which are 
lost in the capacitive interstage couplings of 
the familiar audio and rf amplifiers. But dc 
amplifiers see the drift as signal. This drift 
problem is usually dealt with by using very 
stable supply voltages and incorporating ad¬ 
ditional elements whose drift is about equal 
and opposite to that anticipated in the signal 
part of the circuit. 

If your meter shows erratic zero behavior 
five minutes after a cold start, or annoying 
drift later than 20-30 minutes, look for a 
faulty circuit or component. The best way 
to find the trouble is to choose one small 
region or candidate at a time, and invent a 
way to lest it without disturbing everything 
else. 

A surplus zeroing pot may have aged more 
than anticipated since last used, and be 
making poor contact. Let it hang | >y its leads 


so the shock is not transmitted to the chassis, 
and give it a rap with a small screwdriver 
handle, If the meter needle jumps, the pot 
at least needs some contact cleaner. Check 
other pots the same way, and poking at joints 
with ail insulated rod will uncover poor sol¬ 
der work, 

Having eliminated all possibilities in the 
chassis, rap the tube. As the tube warms up, 
mechanical stresses develop inside. One or 
two raps will relieve these. If the meter 
needle starts jumping one way and another 
on successive raps, you want a different tube. 

Use a Variac to adjust the line voltage in 
little jumps. If the meter needle follows these 
jumps quickly, check the 0A2’s, the zener 
diode, and the bias transistor in that order. 
Slow drifts are acceptable. 

Your finished meter should be well-be¬ 
haved and long-lived. I don’t think the cir¬ 
cuit can hurt the meter movement, but then 
I haven't really tried. I hope you won’t either. 
Perhaps a pair of germanium diodes in series 
each way across the meter coil would be 
good insurance. 

The direct input times 10 ranges turned 
out to have an immediate use i could have 
anticipated but somehow didn’t. They’re 
great for checking and neutralizing tiny VHF 
amplifiers. Tm working up an rf probe now, 
and if it doesn’t appear in this issue of 73, 
look for it soon! 

... W2DXH 


National Bureau of Standards 

The new 1967 edition of NBS Standard 
Frequency and Time Services, has just been 
released by the U. S. Government Prinitng 
Office in Washington, D. C. Known as 
Miscellaneous Publication 236, tins eleven 
page pamphlet describes in detail the many 
services provided by the National Bureau of 
Standards’ four stations, WWV, WWVH, 
WWVB, and WWVL. All but WWVH 
which is on the island of Maui, Hawaii, are 
located about six miles north of Fort Collins, 
Colorado. .VBS Frequency and Time Services 
may be ordered for 15 cents a copy from the 
Superintendent of Documents, U. S. Govern¬ 
ment Printing Office, Washington, D. C. 
20402; the Clearing House for Federal Sci¬ 
entific and Technical Information, Spring- 
field, Virginia 22151; or from local U. S. 
Department of Commerce Field Offices, and 
at the NBS Boulder Laboratories. 
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At Sanders you choose the technical area you’re going to work in. Microwave, ECM, 
instruments and control systems, electro-optics, data handling c ipment, video dis¬ 
plays, power supplies, environmental studies, standards and calibration, RFI, special 
test equipment, take your pick. And if you want, we’I 1 help you select the field 
you’re best suited for. 

You’ll be working in R&D, prototypes. In a three-man team— .wo technicians, one 
engineer. Lots of breadboarding, never boring, never dull, always something new 
to work on. What’s more, once you’ve made your choice you won’t get shunted 
around; you keep on working in the area you’ve selected for yourself. 

If you’re just out of tech school, or the service, a sound background in theory and 
fundamentals will get you in. And if you already have a couple of years of experience 
under your belt, you can get an even better deal. 

We pay our technicians well. When it comes to benefits or working conditions 
nobody around can beat Sanders. And we’re just 30 minutes away from suburban 
Boston, a short hop by bus or car. 

Interested? Drop us a line, outlining your background, work experience, and salary 
requirements. Address Mr. Roland G. ( look. 
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Lew Clark WA2TOV 
1800 S, Park Avenue 
Hadden Heights, New Jersey 08035 


A Wavemeter for 220 



The 220 MHz wavemeter built from a Lafayette TM- 
14 Radio Field Indicator. 






I have frequently noted the old Lafayette 
model TM-14 Radio Field Indicator among 
the archives in many hamshacks. I had one 
collecting dust and decided to see what 
would evolve with a little experimentation. 
Result—a wavemeter for 220. 

First, remove all the "innards" except the 
meter on the front and the antenna recep¬ 
tacle on the top. This includes the phone 
jack on the rear and the magnet attached to 
the back cover with two screws (unless you 
enjoy having the wavemeter dangle pre¬ 
cariously I t orn some nook or crannv). 

# r 1 

Slightly enlarge the rear phone jack hole, 
insert a nibbling tool and cut out the back. 
Take a piece of fairly stiff plastic, slightly 
larger than the hole you just cut out and 
glue it on the inside. Put the cover aside 
and let it dry. You can still get readings 
on the wavemeter without tins plastic win¬ 
dow in the rear, but only a small fraction 
of the meter swing with it installed. 

In my model a small Mylar .01 mF capaci¬ 


tor was connected across the meter terminals. 

In the vacant “pot” hole in the front 
panel, install a small 15 pF variable capaci¬ 
tor. Next, install the diode. I used a General 
Instruments DR303, but I am sure the more 
popular 1N34 or other VHF diodes will do 
as good a job. Coils LI and L2 were made 
of very small plastic covered hookup wire 
(about #24). LI is 1 turn, %" in diameter; 
L2 is IV 2 turns, VO in diameter. 

My unit covers from about 185 MHz to 
well above 260 MHz. It should be stated 
here that some experimentation may be nec¬ 
essary with coils LI and L2 depending upon 
what diode and/or capacitor is used. Use a 
grid dip meter for calibration. This unit has 
been tested with several different grid dip 
meters and the results are the same on each, 
so it works out well and will give you a 
‘working piece” of equipment rather cheaply 
if you are interested in the 220 band. It can 
be seen that with some experimentation this 
unit can be adapted to other bands of your 
choice. 

Finally, with the weak signal emanating 
from a grid dip meter, I had very little suc¬ 
cess in picking up a reading using the re¬ 
installed antenna, but received excellent 
readings by placing the plastic rear opening 
as close as possible to my source of signal. 
With a stronger signal the antenna can be 
used successfully to obtain readings without 
getting close to sources of rf. ... WA2TOV 
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Fig, I. Schematic diagram ot the 220 MHi wave¬ 
meter. The coils are described in the text. 
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Second Ham Pour Of Europe 


The ham tour this coming spring will be a 
happening that you will remember all your 
life. If you can possibly get away you should 
join our happy group traveling through 
Europe. 

We have picked three weeks in spring as 
the best time of the year to visit Europe- Not 
only is the weather usually at its best at this 
time of the year, but we will be getting there 
a little before the big crush of tourists and 
won't find things all jammed up. A little 
later on everything fills up, it rains, and 
prices skyrocket. 

We'll leave Boston on May 11th (Saturday) 
and fly first to Paris, where we will be met 
by a delightful group of French amateurs 
who will help us to see their fabulous city 
and perhaps entertain us a bit in their homes. 
Well suggest things to see and tell you how 
to get around in Paris, but there’ll be none 
of this guided tour baloney. You see what 
you want to see, not what we decide you 
should see. Louvre? Fine, you'll find a goodly 
group going there. The fleshpots? Heh, heh! 
The famous Flea Market? Ill bet a lot of us 
will be going out there Sunday morning to 
pick up some bargains. 

Next stop is Vienna, home of the most 
wonderful pastries in the world. Well try 
to have some tickets for the Spanish Riding 
School for those of you interested in this 
historical show. We're planning a get together 
with the Viennese hams at a hourigan where 
we all sit abound and drink fresh wine, a 
Viennese specialty, 

In Berlin we will have two guided tours, 
one of the western sector and one into the 
Communist Eastern Zone, through Checkpoint 
Charlie. You can bring your cameras and 
take pictures of the stark differences between 
the two worlds * * , the Wall . * , and in¬ 
credible Berlin itself. The hams there are 
expecting us and we may have another great 
party together with them as we did on our 
first Tour. 

The final city on our second tour will be 
Frankfort, where the local amateurs are 
eagerly looking forward to our visit so they 
can show us this historical area, Castle lovers 
can sate themselves. Car lovers will find 
Stuttgart just down the autobahn where he 
can visit the Porsche or Mercedes factories. 
Food lovers will go right out of their minds 
here. 

In all we will be visiting four cities, stay¬ 
ing about five days in each, which will give 
us a chance to see enough to want to come 
back for more and meet a number of the 
interesting amateurs who live locally. We 
will be staying at good hotels, but not at 
the very high priced international type hotels 
which are just about the same as staying in 
the ILS. By visiting the local hotels we get 
to live in the European manner and get a 
lot more out of our trip* It is the difference 
that make a tour enjoyable, not this business 
of never leaving home. 


What Will The Tour include? 

There are considerable economies to travel¬ 
ing in a group. We wdll save enough just on 
our air fare to cover the bulk of the expen¬ 
ses of this trip. The trip fee will include jet 
air transportation for the entire trip, buses 
to and from the airports to the hotels, your 
hotel room, including breakfast* airport 
charges and taxes, sightseeing in eastern and 
western Berlin, and entertainments with local 
amateurs in all cities. You'll have to bring 
along enough money for your lunches and 
dinners. These are not included because we 
figured you'd like to make your own plans 
most of the time. Just about everything else 
will be paid for. 


OK, How Much? 

The regular Economy fare to Vienna is 
S602. This is the lowest fare that you can 
get to fly this far. Most tou^s like this are 
run for a profit and you would have to pay 
about $1000 per person. Our interest is inter¬ 
national ham friendship and our fare is $990. 
But that is for two people, not one* That's 
right* just about half the regular cost of a 
tour like this. Singles will be $520 each. 

We must know soon if you and your wife 
are going on this trip so please send $100 
deposit quickly so we can make the reserva¬ 
tions for the air seats and hotel rooms. We 
will probably have lots of room if you have 
a friend and his wife who want to come along 
too, ham or no. 


Dates 

We are planning on leaving Boston on the 
evening of May 11th and returning 21 days 
later on Saturday June first, arriving in the 
evening. We will be in Paris on May 12-16. 
in Vienna on May 17-21, in Berlin on May 
22-26, and in Frankfort on May 27-31. 

Europe will be in the full bloom of spring 
during May. It will be moderate in tempera¬ 
ture, requiring a light coat in the evening. 
The daytime temperatures will probably run 
about 65-75 . 


Cancellation 

Your deposit will be returned if you cancel 
out up to 60 days before the tour. At that 
time we have to bind the airline seats and 
we lose the money if you change your mind. 

My wife and I will be guiding the tour and 
we are looking forward to having a lot of 
long ham talks with you. Well. I am; my wife 
will have lot of things to talk with your 
wives about other than ham radio. 

Please let me hear from you soon . „ . and 
don’t forget that $100 deposit made out to 
73 Magazine, Peterborough. New Hampshire 
03458* 
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Howard Pyle W70E 
3434 74th Avenue, S.E. 
Mercer Island, 
Washington 98040 


Choosing Accessories 
for the Novice Ham Shack 


As a youngster you became the proud 
possessor of your first bicycle. Basically, 
this was nothing more than a pair of rubber 
tired wheels mounted in a metal frame 
equipped with a steering device, a seat for 
the rider, a braking device of some sort and 
a manual propelling mechanism. As your 
riding ability improved, you no doubt added 
numerous gadgets from time to time, gen¬ 
erally for two reasons. First, and at your 
tender age probably of most importance, 
was the fact that other kids had them . . 
why not you? Next in line came increased 
comfort, pleasure and safety in your cycling. 
A horn, bell or siren, a hickey which when 
rubbed by your spokes in motion produced 
a somewhat doubtful facsimile of a high 
powered motor, lights of various types, re¬ 
flector buttons, a carry-all basket . . . maybe 
even a multiple gear assembly. You probably 
wound up pedalling the equivalent of your 
own weight in accessory equipment! 

When you entered the teen-age driving 
group, no doubt you acquired a car of sorts, 
probably of rather questionable vintage. 
Enough of the little boy acquisitive instinct 
remained so that it wasn’t long before a 


myriad of decorative (?) if not always 
useful gadgets, began to adorn your chariot. 
A radio antenna (although probably no 
radio!) served as an admirable support from 
which to display a furry fox-tail. Perma¬ 
nent removal of the hood provided an im¬ 
posing view of chrome plated twin carbure¬ 
tors, distributors and like contrivances which 
took more time than your homework to 
keep in a highly polished state. Various 
mottled paint jobs in weird designs and 
often including infantile slogans and wise 
cracks, made for a ‘posh’ appearing vehicle 
and among the coke and hamburger crowd, 
you were ‘in’. 

Somewhere along the line you picked up 
an urge to become a radio ham. So, you 
went through all the ‘chairs’, resignedly 
learned the code, more or less studiously 
absorbed some of the elementary principles 
of radio communication and the pertinent 
laws and regulations. Eventually you pro¬ 
cured your novice license, scraped the bot¬ 
tom of the barrel in your modest little savings 
account and acquired the basic station equip¬ 
ment with which to get on the air. This 
is where our story begins. 



ANTENNA 


THOUGH THE CLOCK 
AND KEYING MONITOR 
CONTRIBUTE NOTHING 
TO THE RADIATION 
OR RECEPTION OF 
ENERGY. BOTH ARE 
ESSENTIA L ACCESSORIES 
AS EXPLAINED IN 
THE TEXT 




ANTENNA 

CHANGE-OVER 

SWITCH 

(MAY BE ELIMINATED IF 
SEPARATE ANTENNAS 
ARE USED) 


t---“1 
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KEYING t 
MONITOR I 
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COLD WATER PIPE 



■GROUND CLAMPS 

Basic equipment for the novice station. While the clock and keying monitor contribute nothing to the 
radiation or reception of energy, both are essential accessories as explained in the text. 
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Complete pre-wired 
combination rf moni¬ 
tors and code-practice 
oscillators are shown at 
the left and right. The 
dome-shaped module In 
the center contains the 
basic components from 
which the home builder 
can construct his 
monitor oscillator. 



c —a 



Just what is ‘basic station equipment’? 
Pick up any ham magazine or handbook 
and you’ll find dozens of illustrated de¬ 
scriptions of antenna tuners, SWR meters, 
coaxial relays, converters from this to that, 
and scores of similar items so ‘essential’ 
to ham radio operation or so the printed 
word suggests. For all the world just like 
you found in earlier days in the handsomely 
lithographed bicycle and auto accessory 
catalogs and literature! Your basic bicycle 
or tin Lizzie if they would run at all, would 
get you there without being equipped with 
all the fancy doo-dads and superfluous junk 
that was displayed on colored pages to 
tempt you! So it is with ham radio; your 
initial essential equipment with which to 
establish two-way ham radio communication 
over hundreds, yes thousands, of miles is 
no different than your earlier barefoot’ 
bicycle or stripped down jalopy! A small 
radio transmitter (remember, 75 watts is 
the maximum legal power limit for novices), 
a hand telegraph key, a receiver and an 
antenna comprises the basic novice amateur 
station; that is all you need to put an 
effective amateur radio station on the air! 

“But'’ you ask, “what about all this other 
stuff that is always being pushed at us 
in magazines and handbooks and in their 
advertising pages?”. Simply forget’ all that 
gui I in your initial indoctrination period 
in ham radio; before you become steeped-in 
and utterly confused by what are to you 
many meaningless terms, get the hang of 
being a ham by doing things tire simple 
way at first. There is plenty of time ahead 
to acquire and learn to use the more in¬ 
tricate gadgets as you progress up the 
amateur radio ladder. And now, against 
the time when such gear begins to really 
have meaning for you, suppose we give you 
a few tips in beginning the expansion of 


your station equipment. 

I ..et’s first spend a few minutes on the 
subject of antennas. If you’ve been smart 
you’ve started your on-the-air activity with 
a single strand of ordinary antenna wire, 
50 to 75 feet long, suspended between your 
chimney and a convenient tree maybe, or 
some other means of support at each end. 
A single piece of antenna wire brought 
down from the horizontal span from either 
end or even from the middle or other con¬ 
venient spot, will run directly to the blade 
of a simple, single pole, double throw knife 
switch to switch your antenna between the 
transmitter and receiver. One jaw of the 
switch cm *cts to the antenna terminal on 
your receiver, the other to the antenna con¬ 
nector on your transmitter. A single piece 
ol wire, bare or insulated, connects to the 
ground terminals on both the transmitter 
and receiver and continues to the nearest 
cold water pipe; this completes your an¬ 
tenna system. Note that we ship any such 
trick devices as antenna tuners or match¬ 
ing units, SWR indicators, band-pass filters 
and the like. In this early stage of your 
ham endeavors you just dont need them, 
and ten to one, they’d only confuse you and 
you’d adjust them wrong anyway, resulting 
very probably in some disappointing con¬ 
tacts, if you make any at all. So much for 
your antenna then, but let’s make one more 
point before we proceed to the next sub¬ 
ject. We are assuming, in ignoring any 
attempt to include an antenna tuner or 
matching device as a separate item, that 
your transmitter is equipped with the con¬ 
ventional pi-network output circuit which 
99% have. Such will handle your loading 
and matching adjustments very nicely with¬ 
out any extraneous equipment. If however, 
you have some ‘off-breed’ output circuit in 
your transmitter, you may need some ex- 
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Simple control centers for the novice station: the 
upper unit includes the station clock; a loud speaker 
may be substituted as shown in the lower unit. 


ternal matching device to permit proper 
adjustments; better to choose a transmitter 
which incorporates a pi-output network. 
We don't in the least mean to disparage 
the eventual use of various tuning devices, 
filters etc., in connection with an antenna 
system; what we do want to emphasize is 
that until you have progressed to the point 
where much of the literature which covers 
more elaborate antenna systems begins to 
make sense to you, you 11 have mighty good 

luck and make many contacts with other 

* 

hams both local and distant, if you let 
simplicity rule your initial efforts. 

Now that we’ve settled the antenna ques¬ 
tion, let’s go inside and have a look at the 
shack set-up itself. Remember, we have one 
object in mind . . . elimination of any non- 



Photograph courtesy Quement Electronics 

This double-faced dock is particularly useful because 
one can be set on local time, the other on GMT, 
$24,95 from Quement Electronics, 1000 South Bascom 
Avenue, San Jose, California, 


essential accessory items but without sacri¬ 
ficing the few which will contribute to more 
comfortable and convenient operation. You 
have a satisfactory transmitter, receiver, 
hand-kev and antenna changeover switch. 
This is your basic communication equip¬ 
ment which makes two-way contact with 
other amateurs possible. You can however, 
add a few items which will provide for 
more operating convenience , although they 
will contribute not one iota to increasing 
the transmitting or receiving range of your 
station; let’s see what they are. 

First, let’s pick one, which in addition to 
adding to your operating convenience, also 
happens to be a legal requirement for all 
classes of radio stations ... an accurate 
time piece. This obligation is legally ful¬ 
filled through the simple expediency of a 
wrist watch worn by the operator or a 
somewhat passe pocket watch. Neither how¬ 
ever, always represent a convenient’ means 
for timing your log entries and your ten- 
minute station identification breaks. A 
reasonably accurate conventional alarm clock 
perched atop your transmitter or receiver 
will of course, fill the bill and provide com¬ 
fortable visibility. However, inasmuch as 
considerable amateur operation is based on 
using Greenwich Mean Time (GMT), a 
so-called “24-hour clock” is most conven¬ 
ient. These are available in either the familiar 
circular style or the horizontal read-out, 
often called a ‘jump clock’. One manufac¬ 
turer even offers one of the latter type 
with a built-in ten-minute alarm buzzer (can 
be switched on or off) to remind you to 
identify your station each ten minutes as 
required by FCC regulations. And, while we 
are on the subject of clocks, a most novel 
offering is available in a 24-hour interna¬ 
tional time indicator which tells you at a 
glance, not only your own local time, but 
that in any part of the world! So, providing 
yourself with the best clock your piggy-bank 
can handle is not only legal compliance, 
but an investment which will serve you 
throughout your entire ham career. 

Next in order of importance in station 
accessory equipment, is a CW keying moni¬ 
tor. While not legally required, it should 
be considered one of the most desirable 
accessories in any ham station; this is par¬ 
ticularly true for the novice class. The 
novice understandably approaches his tele¬ 
graph key initially with some timidity. He 
is about to put a radio telegraph signal 
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on the air which will be heard by countless 
hundreds of other stations! His previous 
operating experience has been limited to 
practice work with a local oscillator which 
was also used ior his formal code examina¬ 
tion. His ‘fist’ or formation of code char¬ 
acters will be shaky at best. Without some 
method of ‘monitoring’ his own sending, he 
cannot evaluate his spacing or the proper 
formation of his dots and dashes. The result 
is often a barelv understandable transmis- 

mf 

sion which frequently penalizes him by a 
frustrating lack of contacts with other sta¬ 
tions. Some hams resort to listening to their 
transmissions by using their own receiver 
as a monitoi. This is an unsatisfactory and 
make-shift method, particularly for the 
novice who seldom works with other stations 
having identical crystal frequencies. This 
means re tuning the receive! for each trans¬ 
mission and reception, an awkward pro¬ 
cedure at best. 

Fortunately, a number of manufacturers 
offer CW keying monitors of various types 
and over a rather wide, though nominal 
price range. Basically the majority provide 
an audio tone of a pleasing pitch, fixed in 
some but variable in others. The volume 
of the monitor signal produced is also fixed 
in the simpler types but may be varied 
in those of mote elaborate design. Prac¬ 
tically all of them have the desirable fea¬ 
ture of serving as code practice oscillators 
as well, and when so used, neither the 
transmitter nor receiver need be turned on. 

Many such monitors require no connection 
to either the transmitter or receiver; they 
operate as an entirely independent unit. 
Such are activated by the stray rf currents 
present m the vicinity of a transmitter or 
feed line. It should be remembered though 
that the tone produced by the monitor is 
not that of the actual rf signal being radi¬ 
ated ; this can only be checked by listening 
on a conventional oscillating receiver. The 
monitor tone is that generated by it’s own 
integral oscillator. 

As we mentioned previously, such moni¬ 
tor devices are available in a number of 



Photograph courtesy Pena wood Numeehron Company. 

A 24-hour digital clock with horizontal readout and 
ten-minute identification reminder alarm. 


kit form or completely factory-wired. While 
nil are nominally priced, at even less cost 
a ham can easily make such a simple device 
himself. Handbooks and frequent magazine 
articles offer construction details covering 
those of the ‘home-brewed’ variety. Recently 
one manufacturer has simplified such moni¬ 
tor construction by making available a rock- 
hard plastic module in which the transistors, 
resistors and capacitors forming the heart 
of the monitor circuits are imbedded f ive 
protruding wires permit ready connection 
to a flashlight batten, loud speaker and a 
short piece of wire for an rf pickup an¬ 
tenna; that s all there is to it! 

Whatever you choose in the way of a 
monitor, you’ll find that such a device will 
result m helping you to rapidly improve 
your character formation, which, in turn, 
will gain you a gratifying increase in the 
number of contacts you make. While we’re 
on the subject of keying*, it is probably 
a good time to inject a note of warning; 
to emphasize one accessory item that should 
never be included in the novice station 
equipment until he has become thoroughly 
proficient in transmitting with a conven¬ 
tional hand telegraph key. We refer of 
course to the ‘semi-automatic’ type of keyer, 
more often referred to as a ‘bug’. In the 
same category is the so-called fully auto¬ 
matic’ electronic keyer, a more recent de¬ 
velopment. Either of these devices in the 
hands of an inexperienced operator positive!) 


types; they can also be purchased in either 
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TELREX (Patti) “BALUN" FED ,J JNVERTED-V” ANTENNA KITS 

EASY-TO-INSTAlL, HI-PERFORMANCE LOW-FREQUENCY ANfENNAS 

"Mono” Bands from $23.95—Also “Trapped 2 and 3 Band Kits. 

3, 4 or 5 Band "Conical-lnverted V” Antennas from $52:95 
3, 4 or 5 Band, 5 to 10 DB—"Empirical—I.V.—Logs"—S.A.S.E. 
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Photo^r&pli courtesy Intermit ion a I Time Recorder t’olu- 
Pft»y. 


This novel! world time device makes a valuable addi¬ 
tion to any ham shack* Available from International 
Time Recorder Company, Post Office Box 165* 
Albany, New York for $12.50. 
murders the telegraph code! Making as they 
do, a string of dots or both dots and dashes 
by pressing the actuating lever, they will 
run wild until the operator through con¬ 
stant ‘ off-ihe air’ practice, has mastered 
the fingering technique essential to forming 
readable characters! Buy one if you must, 
but before ever making a single dot on 
the air, spend a good many hours using 
it with a code practice oscillator. To put 
it on the air without proper finesse will 
earn you only the wrath of your fellow 
hams; many of them will avoid answering 
your calls entirely! 

Not so important an accessory to station 
operation, but adding greatly to operating 
convenience, is a ‘station control center’. 
Such is not available as a commercial 
product probably due to the great diversity 
in operating requirements. It is strictly a 
home-brew project and can be made as 
simple or as elaborate as the builder feels 
warranted, over a wide latitude. A control 
center is just what it’s name implies; a 
point from which control of all of the equip¬ 
ment in the shack is centalized. Each item 
of equipment can be individually switched 
on or off at will at the control center and 
by appropriate panel indicating lights, the 
equipment in service can be immediately 
determined at a glance. Individual, inde¬ 
pendent fusing for each item of equipment 
should be provided for in the central unit 
as well. Remember though, to either jumper 
out the fuse in the equipment cabinet it¬ 
self or replace with one of substantially 


higher current rating so that in the event 
of fuse failure, it will be in the control 
center itself. This will save you many min¬ 
utes in hunting out the faulty fuse and 
this can often be real time-consuming, par- 
. in equipment where the manufac¬ 
turer has seen fit to bury the fuse well 
within the confines of the chassis, requir¬ 
ing removal of a generous handful of screws 
to gain access! 

Work out your own design for a control 
center, build it well and provide sufficient 
switches, fuses and indicator lights to ’per¬ 
mit adding control of additional equipment 
as you acquire it. By all means, provide a 
‘main switch’, fuse and panel light, wiring 
it so that by simply throwing the main 
switch to off, all power is removed from 
the control center and thus from all equip¬ 
ment. At the end of an operating session 
then, you need only throw die main switch 
and hit the hay, confident that you haven’t 
inadvertently left one piece of gear ‘on’. 
Control centers can of course, be expanded 
to house many other equipment components 
than merely switches, lights and fuses. Some 
hams choose to mount their station docks 
therein; others prefer to house a speaker 
in the cabinet. CW code monitor components 
can be incorporated . . . noise limiters, 
audio filters . . you name it. The control 
center is one piece of gear where you can 
let your design ingenuity have full play! 

The foregoing paragraphs pretty well 
cover the accessory equipment which will 
bring the novice station into an effective 
an< [ convenient modern amateur radio station 
which will readily lend itself to future ex¬ 
pansion as the owners’ experience increases 
and his license grade advances. Then, and 
not until then, should he begin to evaluate 
bis antenna system and his over-all equip¬ 
ment installation with increasing efficiency 
in mind. He is ready then to think in terms 
of antenna tuners, folded dipoles, beams, 
a VFO, perhaps a linear amplifier. As the 
pages of handbooks and magazines obvious¬ 
ly indicate, the realm of amateur radio has 
no bounds ... it is one of the very few 
hobbies which never stands still; bow far 
you pursue it is strictly up to you. Be 
methodical though in your approach; keep 
it simple at the outset, add equipment as 
you ‘grow up’ in ham radio and enjoy this 
most fascinating of all hobbies to its’ fullest 
measure. 

. . . W70E 


66 


73 MAGAZINE 




If the 

Electro-Voice 
Model 664 





111 > 

UJJ 

sound here,.. 



The holes in the top, sides 
and rear of the Electro-Voice 
Model 664 make it one of the finest 
dynamic cardioid microphones you 
can buy. These holes reduce sound 
pickup at the sides, and practically 
cancel sound arriving from the rear. 
Only an Electro-Voice Variable-D® 
microphone has them. 

Behind the slots on each side is 
a tiny acoustic “window” that leads 
directly to the back of the 664 
Acoustalloy® diaphragm. The route 
is short, small, and designed to let 
only highs get through. The path is 
so arranged that when highs from 
the back of the 664 arrive, they are 
cut in loudness by almost 20 db. 
Highs arriving from the front aren't 
affected. Why two “windows”? So 
that sound rejection is uniform and 
symmetrical regardless of micro¬ 
phone placement. 

The hole on top is for the mid¬ 
range. It works the same, but with 
a longer path and added filters to 
affect only the mid-frequencies. And 


near the rear is another hole for 
the lows, with an even longer path 
and more filtering that delays only 
the bass sounds, again providing 
almost 20 db of cancellation of 
sounds arriving from the rear. This 
“three-way” system of ports insures 
that the cancellation of sound from 
the back is just as uniform as the 
pickup of sound from the front— 
without any loss of sensitivity. The 
result is uniform cardioid effective¬ 
ness at every frequency for out¬ 
standing no ise and feedback control, 

Most other cardioid-type micro¬ 
phones have a single cancellation 
port for all frequencies. At best, 
this is a compromise, and indeed, 
many of these “single-hole” car- 
dioids are actually omnidirectional 
at one frequency or another! 

In addition to high sensitivity to 
shock and wind noises, single-port 
cardioid microphones also suffer 
from proximity effect. As you get 
ultra-close, bass response rises. 
There’s nothing you can do about 


this varying bass response—except 
use a Variable-D microphone with 
multi-port design* that eliminates 
this problem completely. 

Because it works better, the E-V 
664 Dynamic Cardioid is one of 
the most popular directional micro¬ 
phones for demanding communi¬ 
cations applications. To learn more 
about Variable-D microphones, 
write for our free booklet, “The 
Directional Microphone Story.” 
Then see and try the E-V 664 at 
your nearby Electro-Voice micro¬ 
phone headquarters. Just $85.00 in 
satin chrome or non-reflecting gray. 

♦ Pat, No, 3,115,207 

ELECTRO-VOICE, INC., Dept. 372Q 
631 Cecil St., Buchanan, Mich. 49107 
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Trim for Ten 


Chuck Miller DL5AF 


The design of a pi-network that will tune 
80 thru 10, can become quite a problem. 
To retain a high “Q” on all bands requires 
a large tuning capacitor for 80, and a small 
capacitor for the 10 meter band. The basic, 
or full open capacity of a large plate tuned 
capacitor is at times almost too much for ten 
meters, and the tuning is very sharp and 
critical since all of the rotor plates come 
into mesh at the same time. 

There are sev eral ways to solve this prob¬ 
lem. One way is to use two capacitors 
ganged together w ith a switch to select the 
large oi small. Another way is to use fixed 
c apacitors with a rotary switch to select 
the size that is needed. This switching 
system is at times very difficult to design 
and keep working for the average home 
builder without machine tools, etc. The 
easiest way to have a smooth, one knob, 
switch less tuner is to modify a stock capacitor 
to alter the basic capacitance and the 
linearity of the capacitance turn rate ratio. 

This modification will spread the tuning 
of ten and fifteen meters to about twice the 
range obtainable with the stock capacitor. 
The basic capacity is slightly lower and the 
linearity curve has a swoop rather than a 
straight line. The total, full mesh, capacity 
is lower, but that urn be overcome by start¬ 
ing with a largei capacitor. What is gained 
is that the capacitor is turned through almost 
twice the range from basic capacity to 
100 pF, spreading out this area of tuning; 
very similar to the bandspread on a re¬ 
ceiver. 

The modification starts with a stock 
capacitor and a few hand tools. Remove the 
rotor from l he capacitor and trim some ol 
the rotoi plates so that they are smallei 
than the original half circle shape. Instead 
of the 180 shape, trim them to 120° for 
about half ol the length of the rotor. About 
half way down the rotor, start leaving about 
o more on each plate as you work your 
way along Leave the last few plates as they 
were originally. This will give a taper to 
tlic trim as can be seen in the photograph, 
t he trimming must be done with care so 
as not to bend or distort the plates, or 
loosen them Irorn the shaft. The cut edge 


can be smoothed with a fine file and fin¬ 
ished with fine emery paper. All exposed 
plate edges must be free from nicks or 
sharp points, as arcs will jump from any 
point much more easily than from a smooth 
edge or surface. Rough alignment can be 
made, and the capacitor reassembled. Final 
alignment of the capacitor plates c an best 
be done w ith a pair of long flat-nosed pliers, 
or duck bills. A layer of plastic tape on the 
jaws will avoid nicks and scratches during 
this process. 

i he point to remember before starting this 
is to trim the plates on the approach side ol 
the rotor as the tuning is done. Hold the 
capacitor in your hand and look at it as if 
you had it in the rig. Tune the capacitor 
and, with a crayon, niaik the rotoi plate end 
that starts into the stator. If y r ou trim the 
wrong side of the rotor plates, you will 
have to tune counter-clockwise, or turn the 
capacitor end for end in the rig and put an 
extension on the short rear shaft. 

The picture shows the overall look to 
the finished capacitor. The taper or stagger 
trim starts halfway back on the rotor, i lie 
rearmost plates are the original shape and 
t hr I amt plates are trimmed. Good luck with 
this simple modification and enjoy easier 
tuning on ten and fifteen. 

. . . DL5AF 



The trimmed variable capacitor which provides 
easier transmitter tuning on 10 and 15. About 60® 
is trimmed off half of the plates; a slight taper 
brings them back to the original size toward the 
rear of the capacitor. 
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J. Delson WA3GEV 
7 i 2 Old State Road 
Berwyn, Pennsylvania 19312 


The Longest QSO 


How to yak and love it! 


I am sure that there are many people who 
will scol: at this account, think that we are 
nuts or something, but here it is all the 
same, the account of the longest unofficial 
two-way QSO on Amateur radio. 

After the moving van had left our new 
QTH, and the boxes were unpacked, I pro¬ 
ceeded to temporarily set up my 6-meter 
beam in the good old Pennsylvania clay, 
unpack my HE-45A, and get used to the 
new location. After about a week of oper¬ 
ating, 1 called a teenager about my age 
whose name was George and who lived 



. . . I proceeded to temporarily set up my 6-meter 
beam. 


about 10 miles away. I discovered George 
was the off-beat type with a big mouth, 
and since 1 was about the same, we had 
some long, drawn-out ISO s. 

One day in July my copy of 73 arrived, 
and when 1 read about their RRC° award 
{the one you get for yakking for 6 hours), 
I gave George a shout, and he jokingly re¬ 
plied, “while youre at it, why not try to 
talk for longer and break the world record 
of 85 hours?” Completely serious, I replied. 
“That would be fun. But lets try for about 
100 hours to be on the safe side.' The reply 
I got was extremely watered down, as there 
are FCC monitors around. However, George 
finally agreed, and preparations were started 
for the longest QSO in history. 

A system was worked out, and is as fol¬ 
lows: the two of us would be at one QTH, 
and two friends would operate at another. 
Rigs were checked out, new tubes put in, 
parts replaced, as this would be the all im¬ 
portant link, l ents were set up at both 
QTH’s because it was necessary to become 
self-sufficient (as the parents would not 
have appreciated an extra person hanging 
around for 5 days). Sleeping bags were set 
up, power-lines installed, antennas erected, 
and a good supply of discussion material col¬ 
lected. Operating schedules were made, and 
it was planned to have one person on while 
one would sleep, eat, etc. Every 6 hours 
they would change around. Radios, tele- 
vis J on sets and tape-recorders were set up. 
Cokes and food were all around. A fence 
was set up to keep out nosey neighbors 
and blowers were set up to keep the rigs 
running cool. This was to be a true test of 
physical and mental endurance, as well as 

* Real Ran Cliewcvr. 
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This was to be a true test of physical and mental 
endurance. 


a test of the rigs, which consisted of an 
HE-45A, and 5-element beam at our end; 
an Ameco TX62 with a Hallicrafters receiver 
and converter at the other. 

We started on August 7, 1966 at 12; 00 
noon, after weeks of hard work, planning, 
and expense. The day was hot, and I was at 
the rig. We had clocks hooked up to tell 
us when to identify, and also to tell us 
when our shifts were over. It took quite a 
while to get into a routine, but we found 
it was best to eat while on the air (food was 
within close reach) and either rest or help 
out when of f duty. Near the end the need 
for sleep hit us strongly, and we were almost 
always sleeping in the off shift. We were 
forced to drink cold coffee to keep awake 
while we were operating. The strain of this 
undertaking was immense. During the f irst 
day or two, we were ready to give up but 
were saved by the fact that we had planned 
well to eliminate boredom during the long 
hours. We watched and discussed TV pro¬ 
grams and had running discussions on every¬ 
thing from UFO’s to books. We discussed 
the ARRL, 73, and Mad magazine and even 


had one delightful and stirring discussion of 
Playboy, We read each other books and 
jokes, and even did a book of “brain teasers” 
to keep alert. 

All in all, it was a hard thing to do, and 
I would not like to do it again. However, 
tilings were running well until disaster 
struck! The receiver part of my HE-45A 
blew a capacitor while George was trans¬ 
mitting on it. In order to make our claim 
valid, the QSO had to be continuous, so 
George was forced to continue the transmis¬ 
sion until the receiver could be repaired. I 
turned the rig over and cut off the power 
to that section. With safety gloves on I 
removed the part (still smoking) and went 
to find a replacement while George con¬ 
tinued his monologue. Discovering I had no 
replacement, and couldn’t get one for sev- 
eral hours, we took turns transmitting until 
a new part was obtained. Seeing that we had 
gone 70 out of the planned 100 hours, we 
were lucky that nothing really serious hap¬ 
pened, but it sure was close at that! 

The hundred hour mark approached, and 
between lack of sleep, curious neighbors, and 
untimely trips to the toilet, \\e were glad to 
see it arrive at 4:00 PM on August 11. George 
was at the mike, but together we wearily 
signed off, glad, and at the same time sad, 
that our long field day was over. For the 
rest of our lives we will fondly remember 
that longest OSO, and if we must defend 
our honor, you can sure bet that we will! 

. . . WA3GEV 
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With safety gloves on, I removed the still smoking 
part. 
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2 meters 


Meet horns in your area on 
check in arc emergency nets! For on 
inexpensive way to keep in touch, 
consider the newest addition to the 6 
and ID meter Diplomat family of 5/8 
wave length omni*di recti ono! antennas* 
Only $8.10. Space saving. Lightweight, 
Top gain.* Rated 1 KW AM/CW. 2 KW 
P,E P. SSB input Another Quality 
Mosley antenna Jt* 


: 

Own a Quality Mosfey 15 meter 
beam, yet build it yourself - - fust 
like in magazine projects. Drill your 
own holes and assemble according to 
concise instructions given. All parts 
included (minus coax). Gamma matched. 
Outstanding gain,* Full power rated. By 
©adjusting elements according to instructions 
supplied. Generals may use this beam on 

10 meters. 


. 




Hams ore working lots of 
OX with this 5*band 
mobile antenna! Full 

power rated. Use an !( 

; -jiK-VS ; ‘ 

meters without coil; 

- : ± 

Interchangeable coils for 
other bands. Adjustable 
upper whip section 

for peaking antenna 
to desired frequency. 
Coils with whip tip 

pre-cut and set for each 
ho nd, avni loblo (extra). 
Hinged brook over. 




The 10 and 15 meter bands are hot cqain! Command your 
share of DX on these popular bands with this Classic New 

•vv ; iv *•*••-£ ;••• ' ' ‘ 

Trap*Mcsster beam* Full power rated* Brood Band Capacitive 

- .. 5 - „>■ ■ . ** ! 4 ■:!-l ■ U- ■ • . . h • 

Matching, Incorporates performance proven Mosley metal 

■- VJ v . . ■. -. 

j > ■ HJ > ■ U-C" 

encased traps. Tops in DX punch , * , gain !* 


bam om/ffed olm 

For full details 




























































































Ronald Zurawsfci WA8FVD 
Rou+e f f Box 184 
Menominee, Michigan 49858 


The Death of Amateur Radio 


After reading the editorial in the July 
1967 73 magazine I am in partial agree¬ 
ment. True, CB is drawing almost all of 
the youngsters interested in radio. But why? 
Why don't they go into ham radio? Why 
does CB have much more attraction than 
amateur radio? i’m sure almost every ham 
exhibits a rather unfriendly attitude toward 
CB’ers. But why? Why don’t we closely as¬ 
sociate with the CB’ers? I am going to sug¬ 
gest a few answers to these important ques¬ 
tions. 

Several years ago the FCC created the 
CB band. From that time on, the growth of 
amateur radio has fallen. Now, if we look 
at all of the old sales and manufacturer’s 
catalogs, we find a new type of communi¬ 
cations mode beginning to gain popularity. 
This new mode w&s called SSB. At first the 
price of the equipment was “in line’ with the 
rest of the AM and CW equipment. The 
first SSB equipment was rather simple but 
it soon became more complex. Along with 
the extra complexities came the extra price. 
Tliis meant SSB rigs began to cost more ihan 
AM/CW rigs. Soon the prices went higher 
and higher. Also, the complexities began to 
increase until today few SSB’ers ever repair 
their own rigs. Fewer yet even think of 
building. When this happens, the SSB hams 
become SSB operators which means they are 
glorified CB’ers. 

Now let us take a youngster. He can be 
a potential ham or a potential CB’er. This 
youngster will seriously look at ham radio. 
He will see that he will have to learn the 
code and theory. He will see that if he gets 
a novice license he will not be able to use a 
microphone. The youngster may look at the 
exorbitantly high prices of the real good 
SSB rigs. Together these factors can be highly 
discouraging to the youngster. 

Sooner or later the youngster will be ex¬ 
posed to CB. CB has everything ham radio 
has to offer and more. The youngster can 


use a microphone on CB. He can run all 
the power he wants—even though it is illegal. 
Running 100 watts to even a kilowatt is a 
very common occurrence on CB. It is so 
common that the FCC cannot even try to 
keep up with it. t he most ironic thing about 
this illegal CB power is that the rigs are old 
AM ham rigs. The CBers use Valiants, John¬ 
son 500s, Heathkit DXIOOs, or any high 
power AM rigs they can get their hands on. 
They buy these rigs extremely cheap too. 

New SSBers dumped their old AM rigs 
on the market with the result that the CB’ers 
snatched almost everyone of them up. For 
instance, I have been trying to get a John¬ 
son ranger for several months at a well 
known radio store in Milwaukee. My result 
—nil! Not even one. The Rangers are bought 
almost instantly by CBers. The result is that 
CB is a hundred times cheaper than ham 
radio. 

On CB there is no testing and no code to 
learn. The simple $8 permit fee is nothing 
to a CB'er. After paying next to nothing lor 
Ids equipment he can easily afford the extra 
$8. On CB there is the excitement present 
in the very fact that they are breaking the 
law by running high power and OSOing 
across the country. The chances that any 
illegal CB’ers will get caught are a million 
to one. CB indeed has more attracting power 
than ham radio. After all, what’s so great 
about paying a kiobuck to go SSB to talk 
across the country when on CB you can do 
the same for $150 or less? If you wfcre a 
youngster, what choice would you take? Any¬ 
one with any brains at all would take CB! 

This brings us to the question of the hams 
disliking the CB ers. If you really explore the 
problem, two facts come to mind. One is 
that the CB ers are having as much, or more, 
fun than the hams are, and the CB ers are 
doing it cheaper! Two is simply that the hams 
are jealous of this basic fact! 

What can we as hams do to correct this 
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situation? We can and must do several things 
if ham radio is to survive at all! We must 
stop the flow of the cheap AM equipment. 
One way or another it will wind up in a 
CB’ers hands if it is sold to anyone other 
than another ham. We must not trade in 
the AM equipment when buying SSB equip¬ 
ment. If the equipment is traded in it quickly 
winds up in a CB’ers shack. We must keep 
the old AM equipment at any cost! Then we 
must push for more stringent rules concerning 
CB. It is necessary to drastically increase the 
size of the FCC monitoring and enforcement 
force. The FCC at present is trying valiantly 
to stop illegal CB activity but it is already 
a lost battle unless the ’CC monitoring 
force is increased to 50 or 100 times the 
present number. This will cost money but 
why not get the money from the CBers? In¬ 
crease their fee to $50 or $100 a year like 
all the other commercial users have to pay. 
Alter all, CB is a commercial business band! 
This also might very well prove to be a 
deterent to stop the illegal operator. A high 
license fee would keep the ‘goof-offs ’ and 
other trouble makers out of CB while the 
code and theory exam would keep them out 
of ham radio. 

Presuming we could accomplish this, we 
now would be left with finding something to 
attract the youngster into ham radio. We 
need some!lung with enough drawing power 
to hold this youngster’s interest through the 
code and theory. What do we have that can 
attract the potential ham to ham radio? \\ hat- 
ever we decide on must be cheap, for as any¬ 
one knows, a fifteen or sixteen year old boy 
cannot muster seven or eight hundred dollars 
for a SSB rig! Besides, SSB has no attraction 
worthwhile to the potential ham. It is infinite¬ 
ly complex for him to build and much too 
costly. So we must look to other things. AM 
always was an excellent “drawing card.” The 
newcomer could experiment with ultra-modu¬ 
lated AM. I his is one facet of ham radio that 
is sadly neglected. He could try narrow-band 
FM. This would have high voice quality and 
excellent signal performance. Experimentation 
with low power NBFM could produce some 
startling results! It is true that our satellite 
communications experiments are interesting, 
hut for the newcomer they are very ex¬ 
pensive and require high-priced elaborate 
equipment. Moonbounce is interesting but 
also very expensive and complicated. 

One of the better attracting devices we 
had was the low-priced add-on kits avail¬ 


able with AM equipment. I know myself 
that I spent many' 1 countless evenings com¬ 
paring the various add-on adaptions once of¬ 
fered by the various manufacturers. There was 
a thrill to amateur radio when the novice 
took his GW transmitter and added a modu¬ 
lator to it. There was the satisfaction of 
having accomplished something. This is 
what drew the youngsters to ham rad o and 
not the factory-built, only mike and an¬ 
tenna needed, SSB rigs. There is no thrill 
and no excitement to unpacking an SSB 
rig, plugging it in and hollering CQ like 
any old CB’er! 

If we do not take action to entice the 
youngsters to ham radio, then ham radio 
will be doomed to the fate of the passenger 
pigeon which became extinct because of 
foolish and stupid human greed! Let us use 
our brains. Let us create an interesting hob¬ 
by. SSB is indeed worse than useless in 
this aspect. There is no excitement, no ob¬ 
jective and certainly no goal in SSB. The 
faster SSB grows, the faster ham radio races 
to oblivion. Let us stop this trend and di¬ 
vert it to much more useful projects. Let 
us not be like the murderous hunters who 
killed the passenger pigeons until they be¬ 
came extinct. If we don’t change, in another 
twenty years there will be no AM, and there 
will he no SSB simply because there will be 
no ham radio. 

. . . WA8FVD 





"Do you happen to know if there is a ham radio 
operator living around here?” 
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2 KW PEP SSB—1000 DC Waifs CW-AM-RTTY* 21 im¬ 
portant advanced features. New HD tank gives more out¬ 
put, especially on 10 meters, 65 Watts will drive to full 
output. 220/ It 5 VAC operation. Write for list of features. 

Complete with Eimac 3-IOOOZ “ 


BTI 


LINEAR AMPLIFIER 


SERVICE TESTED EQUIPMENT 

FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA 


COLLINS 

75A-2 rcvr 
75 AA (no 10 
meters) 


CLEGG 

22'er xcvr 
66'er xcvr 


DRAKE 

2-AQ Q-mult 
W/spfcr 
2-8 rcvr 


©ONSET 

G50 6rntr xcvr 
G-66B mob- rcvr 
G-77 mob. xmtr 
G-77A mob. xmtr 
GSB-IQ0 xmtr 
GSB2Q! linear 
5Q0-W linear 


$F 79.00 
279.00 


$199,00 

179.00 


$ 24.00 
189.00 


$159.00 
39.00 
49.00 
69.00 
169,00 
199.00 
9 ^ .00 


Comm II 6 mtr 79.00 

Comm Itf 6 mtr 99.00 

Aircraft rcvr 

108-135 MC 75.00 

Commander 
1.7*54 MG 29.00 


HALLfCRAFTERS 

S 400 rcvr $49,00 

SX99 rcvr 65,00 

SXI10 rcvr 

w/headphones 119.00 


HAMMARLUND 

H Q HOC rcvr $119.00 

H Q 160 rcvr 165.00 

HQ 170C rcvr 199,00 

HQ 100 C rcvr 239.00 

HCtO SSB 

converter 49.00 


HEATH 

H A20 6 mtr Lin S B9.00 


HR-to rcvr 59.00 

H R-20 rcvr 89.00 

MT-t xmtr 39.00 

HG-10 VFO 24.00 

HP-20 P/S 25.00 

H W-10 6 mtr xcvr 119.00 
HA 14 mob. linear 69.00 
HW-12 75 mtr xcvr 89.00 
H W-I2A 75 mtr 
xcvr 109.00 

HA-10 Warrior lin 159.00 
SB400 xmfr 269.00 


JOHNSON 

Navigator xmtr $69.00 

LAFAYETTE 

HE-45 6 mtr xcvr $49,00 
HE-45A 6 mtr xvcr S9,0O 
HE 458 6 mlr xcvr 69.00 


NIC 155 (brand new 
in sealed carton) 

Reg, $199 129,00 

NC98 rcvr 65.00 

NC183 rcvr 129.00 

RME 

6900 rcvr $149.00 

SONAR 

40 mtr xcvr $89.00 

DC P/S for above 49.00 


NATIONAL 

NC60 rcvr 


$ 39,00 


SWAN 

SW 120 xcvr 
SWI75 xcvr 
600 VDC P/S 
for above 


SBE 

SB-2 LA Linear 
SB!3 DCP Lin 
DC P/S 


$109,00 

129.00 

49,00 


$169.00 

159,00 


I will ship in the 48 states freight 
free! Write to me for top trade- 
in allowance! 

Hullquist K6LOS 


I 


MISSION HAM 

ELECTRONICS 

3316 Main Street 
Riverside 3, California 92501 
Phone 683-0523 (area code 714) 



MISSION HAM ELECTRONICS 


3316 Main Street, Riverside, Calif. 92581 

SHIP ONE "STONER** RT-I CONVERTER: 
Send spec sheet on BTI Linear. 

QUOTE Trade allowance for my.. 

Please send latest HAM flyer. 

□ Put me on your mailing list. 


ORDCR 
TODAY, 


Name 


-t-» «■■ ■- *-» ■ M-r ■■ 


(please print) 


Call 


Address 

City 


.. ......State 

(Calff. orders add 4% tax) 


Zip .. 
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Ross A. Sheldon K4HKD 
3313 Avery SW 
Huntsville, Alabama 35805 


Spook Up Your Club's Civic Activities? 


October 31st is not the only witching 
time, but time for bams to bring out their 
mobiles in the manner of the Huntsville 
Amateur Radio Club, of Huntsville, Alaba¬ 
ma. Each year the club sponsors a Spook 
Patrol on Halloween night frotH dusk to 
midnight in the rocket city. 

One purpose of the patrol is to provide 
extra supervisory protection for the “little 
spooks” ghosting across darkened city streets 
in hot pursuit of treats to fill their little bags. 
Should one fail to see an oncoming car or 
a hidden obstruction in a strange front yard, 
or encounter any other hazard in the dark, 
a mobile unit in radio contact with police 
arid ambulance services gives added pro¬ 
tection in case of trouble. A second purpose 
is discouragement of “older spooks” where 
innocent pranks might not be so innocent. 

Three methods are used to carry out this 
purpose: first, widespread publicity in news¬ 
papers and on local radio stations of the 
forthcoming spook patrol, with its radio- 
equipped unmarked cars in contact with, a 
fixed station in the city police headquarters. 
The second method is making the existence 
of the patrol “highly visible” to potential 
troublemakers. The mobiles drive through 
the parking lots of well-known teenage hang¬ 
outs (hamburger and milkshake drive-ins) at 
irregular times. To insure that their presence 
is noted by the youngsters, the hams keep 
their windows open and receivers at maxi¬ 
mum volume. The net control stations op¬ 
erators voice, identifying with “this is 
K4XXX in the Spook Patrol” is heard by car 
occupants in the drive-in who turn to watch 
the mobile unit exit on patrol. (Each oper¬ 
ator usually makes a point of getting a ham¬ 
burger and coffee at the drive-in, leaving the 
radio turned up while away from the car, 
presumably so he can hear if he is called. 
Actually so the youngsters in other cars can 
hear!) 

That the young people are “condition-re- 


flexed” (as one doctor-ham put it) to the 
thought that any car they see might be in 
radio contact with the police is often veri¬ 
fied by the youngsters themselves. Frequent¬ 
ly they approach a ham's car to tell him of 
“trouble” (exaggerated or imagined usual¬ 
ly) which they think ought to be reported. 
The ham dutifully radios their report in to 
satisfy them, and, if it appears worthy of in¬ 
vestigation, the report is passed on to the 



police desk sergeant or a mobile unit is 
asked to drive down the street in question. 


The third method we use is borrowed from 
standard police “saturation patrol” tech¬ 
niques. When a report of vandalism in any 
part of town comes in, all patrols are di¬ 
rected to make one pass through that area 
on their next round. The youngsters in the 
neighborhood who see the mobiles get the 
impression of constant surveillance—and usu¬ 
ally go home to watch TV! 

When a group of teenagers in a passing 
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car appears suspicious, the ham notifies the 
NCS of their route, whereupon they see an¬ 
other ham mobile sitting at an intersection 
ahead, watching them and with his micro¬ 
phone to his mouth as they go by. One 
group left a teenage dance to “have some 
fun” and drove back dejectedly a half-hour 
later to tell others they saw “those ham pa¬ 
trols everywhere”. Actually only two of the 
cars they spotted were spook patrol mem¬ 
bers directed into their path by another ham. 
The rest were figments of their imagination— 
and guilty conscience! A church group trick- 
or-treat ing-for-UNICEF claimed that they 
saw "twenty or thirty” in the area their 
church covered in the campaign. Only five 
were actually on patrol throughout the city 
at that time, and none in that part of town! 
They thought every car with an antenna 
(including broadcast) was a patrol. 

Though a boomtown, Huntsville has never 

had anv serious Hollovveen disturbance. The 

* 

Huntsville Amateur Club likes it that way— 
and urges hams in other cities to follow their 
example, not only for Halloween, hut for 
any possible civic disturbance such as those 
which rocked mam northern cities this sum- 

w 

mer. 

It’s snqirising what the feeling that some 


unknown person is watching you in the dark 
will do to young people bent on mischief,” 
commented one member of the club. ‘‘Most 
of the kids don’t even intend any harm, they 
just let things get out of hand due to youth¬ 
ful bad judgment when suddenly faced with 
temptation with no one around to see. We 
like to think that we are their conscience. 
We aren’t everywhere, but we are glad they 
think so—and stay out of trouble.” 

A second and third purpose of the Hunts¬ 
ville Amateur Radio Club’s Spook Patrol is 
training of its members in controlled mobile 
emergency operations—and good public re¬ 
lations in the favorable publicity given ama¬ 
teur radio as a public service by the press 
and local broadcast stations. These last two 
reasons make the project worthwhile even 
in cities where there is no Halloween prob¬ 
lem making such additional protection neces¬ 
sary. 

In Huntsville, where tornadoes are an an¬ 
nual threat and the nearby Redstone Arsenal 
missies complex a prime military target, the 
Huntsville hams consider training in mobile 
communications an important part of their 
club responsibility. The annual Spook Patrol 
aids in this training. 

. . . K4HKD 
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The NEW 


TX-62 


NEW AMECO VFO FOR 6, 2 & VA METERS 

The new Ameco VFQ*62I h a companion unit designed 
to operate with the Ameco TX-62, It can also be used 
With any other commercial 6, 2, or 1 Y% meter transmitter. 
Because it uses a transistorized oscillator circuit, it Is ex¬ 
tremely stable. An amplifier stage provides high output 
at 24-26 MC The VFO includes a built-in solid state 
Zener diode regulated AC power supply. 

This new VFO Is truly an exceptional performer at 
a very low price Model VF0-621 $59.95 net. 


In response to the demand for. an Jnex* 
pensive compact VHF transmitter, Ameco 
has brought out Its new 2 and 6 meter 
transmitter. It is easy to tune because all 
circuits up to the final are broadbanded* 
There Is no other transmitter like it on 
the market! 

SPECIFICATIONS AND FEATURES 
power input to final; 75W. CW, 75W. peak 
on phone. 

Tube lineup: 6GK6—osc., triplet*, 6GK6 
doubler, 7863 tripler (on 2 meters) 
7984-Final. 12AX7 and 6GK6 modulator. 
Crystal-controlled or external VFO. Crystals 
used are inexpensive 8 Me type. 

Meter reads final cathode current, final 
grid current and RF output. 

Solid state power supply. 

Mike/key jack and crystal socket on front 
panel. Push-to-talk mike jack. 
Potentiometer type drive control. Audio 
gain control. 

Additional connections in rear for key and 
rc I ay 

Model TX-62 Wired and Tested only $149.95 


AMECO EQUIPMENT CORP. 

A SUBSIDIARY OF AEROTRON, INC. ■ P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 
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MERRY CHRISTMAS WITH 73 

The perfect Christmas present for a ham is the gift he'd pick for himself—a sub¬ 
scription to his favorite ham magazine, 73. This is the gift that will bring pleasure 
all year and even longer. You’ll like the special price, too, of only $5 for 14 
months for the first subscription and $4.00 for additional 14-month subscriptions. 
The newsstand price for 14 copies of 73 is $8.40, so you can save up to $4,40. 
That also means that the copies of 73 cost only 32c apiece instead of 60c. Don’t 
forget: 

$5 for 14 months of 73 

[for the first subscription] 

$4 for 14 months of 73 

|for each additional subscription) 

We'll send an attractive individually-signed gift card to arrive just before Christ¬ 
mas for each gift subscription. 

OFFER EXPIRES DECEMBER 24, 1967. ORDER TODAY, 

Please send 73 for 14 months to: 

N a rrt p 

"LJ. ■ 1 --■»*■«■— ■*-— — ——• ■»-■*** - •* ■ ■ *■ * - - - - ■» ■* - ------b--——**■■■»> *.^.-.-—.-3. . 

Address............. 

City __ . ....... State....................Zip 


.Catl.„,... 


New.. Renewal 

Sign the gift card: 


Please send 73 for [4 months to: 

Name.. .. 

Call . 

New.. Renewal . 

Address.. .... . ... 


Sign the gift card: 

City State 


Please send 73 for 14 months to: 

Name. 

Call 

New .... Renewal 

Address 


Sign the gift card: 

City..... .State......... __„ 

Zip. 





I enclose _ 

Name.. ... 

Add ress.. .. 

City.. 


■ - - - * ■* - ■ 


.. Please send me 73 for 14 months, too.... 

. .... - ■ «'_ !■ . , — . . .. Cl l I,, — T~ 

—....______ New„.„„. 

.State_„„___ ,ZIp.._„......... 


.... Re 


newa 


Use another sheet for additional subscriptions or if you don't want to tear up this 73, 
Please print legibiy. Allow 6 to S weeks for delivery of the first magazine. 


73 MAGAZINE, PETERBOROUGH, N. H. 03458 
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73 USEFUL 

TRANSISTOR CIRCUITS 

If you've been looking for 
a transistor circuit to do a 
special Job, chances are there 
is a circuit in this book that 
will give you a head start. 
It covers circuits for audio, 
receivers, transmitters and 
test equipment, $1 
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VHF ANTENNAS 

This handbook by K5JKX Is 
a complete collection of in¬ 
formation about VHF and 
UHF antennas, with design 
hints, construction and 
theory. If you've been won¬ 
dering what array you need, 
this book will give you 
enough background to make 
the right decision, $2 



ANTENNA 

HANDBOOK 




INDEX TO SURPLUS 

Do you have a piece of sur¬ 
plus equipment that you want 
to convert but can't find an 
article? If so, this is the book 
you need. It lists all of the 
surplus articles and conver¬ 
sions in popular electronic 
and amateur magazines from 
1945 to 1966, $1,50 

PARAMETRIC AMPLIFIERS 

For the ham who wants to 
work DX on the bands above 
432 MHi, there is nothing 
that can beat the gain and 
noise figure of a paramp. 
Th is book shows you how they 
work and how to build and 
use them. Lavishly illustrated 
with photographs and draw¬ 
ings. $2 


HAM RTTY 

More and more hams are 
Joining the RTTY crowd every 
day. This 112-page book 
gives you all the basics and 
tells you what you need to 
know to get started and get 
on the air. Written by W2- 
NSD and W4RWM. $2 


INDEX TO 


SURPLUS 


PARAMETRIC 

AMPLIFIERS 



Jim Fisk W1DTY 



It 



SIMPLIFIED MATH 

Does math scare you? It 
shouldn't in this easy-to- 
understand book K8LFI ex¬ 
plains the simple exponent¬ 
ial system of arithmetic, sim¬ 
ple formulas, logarithms, and 
th eir application to the ham 
shack. 50c 


HAM TELEVISION 

The Amateur Television An¬ 
thology is a collection of the 
technical and construction ar¬ 
ticles from the ATV Experi¬ 
menter, edited by W0KYQ, 
If you're interested in ATV, 
this is the book for you. It 
covers the gamut from the 
simple to the complex in 
amateur television equip¬ 
ment, $3 
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HAM CLUBS by K9AMD tells you how 
to start one and keep it going. $1 

CW by W6SFM explains code and how 
to learn it, 50c 

MILITARY SURPLUS TV EQUIPMENT 

by W4WKM is a necessity to the sur¬ 
plus-scrounging ATV addict, $1 

CUMULATIVE INDEX lists all the ar¬ 
ticles in 73 up through December 1966. 25c 


—Transistor Circuits I *00 

—Index to Surplus.„$L50 

—Parametric Amplifiers _$2.00 

—Ham RTTY ____ „...$2,00 

—VHF Antennas _„_„„$2,00 

—Simplified Math ....„„.$ ,50 

—ATV Anthology ..$3.00 

—Ham Clubs ...$1.00 

_CW < cn 

—Military TV ___$1.00 

—Cumulative Index .$ ,25 


Please send me the books checked at left: 

Name _Call 

Address _ 

City- 


State 


Zip 


Books shipped prepaid in US and Canada. 


73 Magazine 

Peterborough, N. H. 03458 
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Capt. Joseph V, Leech 
DeL 4 AA.R.C* Box i I 
APO New York 09012 


Simple Modifications 

for the HW-12, 22, and 32 


Recent articles have appeared in various 
publications telling how to put these trans¬ 
ceivers on CW, and retune for the CW por¬ 
tion of the band. These have been good as 
far as they go, but they leave out the con¬ 
venience of bandswitching. I have the 80- 
meter transceiver, modified with the Dyna- 
lab Deluxe conversion kit, and have further 
modified it as described here. The original 
purpose of the modification was to enable 
me to work the European phone segment 
of 80, while at the same time, maintaining 
immediate capability to get onto the local 
MAKS frequency of 3996.5 kHz. The answer 
was quite simple: parallel C-130/C-131A 
with a fixed 60 pF and a 7-45 pF ceramic 
variable. 

Do not run directly to ground, but instead 
through a switch. For those who wish to 
make a no-holes modification as I originally 
did, and for those who do not have the cali¬ 
brator installed, the leads running to the cali¬ 
brate switch may be removed and taped. 
One switch lead is then run to ground, the 
other to the end of the added capacitors. 
(operation is simple: for normal operation 
(on 80) leave the calibrator switch in; for 
the lower coverage, pull it out. 

lire trimmer (7-45) may be adjusted, and 
in doing so, you will find that you have low¬ 
ered the frequency approximately 200 kHz. 
i imagine a more accurate means could be 
found, but this was satisfactory for my 
purposes once I established that 4.0 MHz 
would be 3.8 MHz on the dial in the lower 
position. For those persons having the Dyna- 
lab conversion (or the straight 4X) and 20 
meter transceivers) throwing in the add 'd 
capacitance will raise the frequency 200 kHz. 
This is fine for those hams who want to work 
the 14.405 and 14.505 MARS frequencies, 
but for normal operation a somewhat different 
approach must be tried. In this case, after 


installing tire additional capacitors, pull the 
switch to put them into the circuit, then re¬ 
calibrate in the normal manner, which is 
now high. Pushing the calibrate switch in 
will then lower the frequency putting you 
in the 40-20 meter CW band, i 1 te same 
could be accomplished with a submiiriature 
toggle switch which will blend nicely into the 
cabinet. This modification (addition of ca¬ 
pacitors) is easily accomplished above chas¬ 
sis by using one of the printed circuit 
mounting screws run through the hole on 
the trimmer case. 

Other simple, but useful, modification I 
have installed is a three-inch round in¬ 
ternal speaker, mounted on the right side 
of the case next to the top. Use a good grade 
speaker because the thin paper in the econo¬ 
my models will dry out and start to rattle 
quickly. A small vernier dial which was added 
to the panel is an excellent aid in tuning, 
especially when mobile. I have also added 
a stereo type jack on the front panel, and 
I can use a head-set-boom mike by simply 
plugging it in. Lastly, I have added side¬ 
band selector lights to go along with the 
Dynalab kit. W iring is run through the un 
used side of the sideband selector switch and 

an added rotarv switch section on the added 

0 

bandswitch (this is necessary because the 
sideband switches on the various bands). To 
complete my rig, I am using a Knight Audio 
Compressor which gives an added 3 dB gain 
on most contacts. From my location at 
Ramstein Air Base, Kaiserslautern, Germany, 
mobile, I have worked as far as Australia 
and Alaska on twenty meters using the* modi¬ 
fied transceiver, HP-13 power supply and 
Hustler antenna. Hope you all have as much 
fun with your rig as I do mine—at their low 
cost, one can easily afford to experiment. 

. . . DL4XO/W3BQE 
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Alan Ross VE3FKf 
id Catherine Sireei 
Dorchester, Ontario, Canada 


Project Milk Wagon 

You two can form a club. 


When i first moved Lo the small village 
of Dorchester two years ago, there was only 
one other active ham; now we have live and 
some others who are working towards their 
“tickets’. We also have a communications 
trailer which is probably the only one of 
its kind in the country. 

It all started when I arrived and met the 
other ham. He said, "Well, now that there 
are two (.1 us we can form a club. I’ll be 
President and you can be Secretary.” To 
make things confusing we both have the 
same surname, although unrelated, We have 
just about given up denying that we are 
brothers. 

For a while it was a good gag; each time 
we met was, of course, a club meeting with 
100% of the membership present. However, 
last vear we decided to make our debut 
with a station for Field Day. A local camp¬ 
ground operator volunteered the use ol his 
site and equipment was begged or borrowed 
in a hurry. A 40-foot aluminum ladder was 
used to raise our inverted vee and I can 
recommend this as a useful portable mast. 
Guy it at the twenty foot level, climb up 
and attach your antennas and top guvs ai id 
push it up from there. It is easily transported 
on top of a car. My tent trailer was used for 
operating and sleeping quarters, and we 
put up a reasonable score as a one-band 
station. One of our operators, rather bushed 
after a long session, was heard to say to 
a W9, “You are 6 and 9 Ontario section 
OM to which the W9 replied, ['hat’s the 
best report I've had in 20 years of ham 
radio!” 

Our fame must have spread because when 


the annual parade and fall fair came round 
we were asked to assist the parade marshalls 
by providing mobile communication. We 
figured this to be a good chance to boost 
ham radio in the area and arranged to have 
a station operating in the fairground all 
day. The parade went well with the aid of 
two friends from a nearby city, and the four 
mobile i’woers kept things moving and 
parade officials informed. Although our sta¬ 
tion at the fair was cramped in a corner 
behind prize bails of hay, we had many 
enquiries. Also, we managed to hook up 
our local member of parliment with the 
minister ol agriculture in Ottawa. Good 
for publicity! 

As any ham knows we are always meeting 
people who say, I have always wanted to be 
a ham; how do I go about it \ We had 



After six months of searching, we located an old 
horse-drawn milk cart that we could convert to a 
communications trailer. 
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The North Dorchester 
Amateur Radio Club's 
communications van. 
Converted from an old 
horse-drawn milk truck, 
this trailer serves as 
field day headquarters 
and emergency operat¬ 
ing station. 



already decided that ii we were going to 
have a club we needed more than two mem¬ 
bers. Since we were the only two hams 
in the village, there was only one way to 
get members and that was to "grow’ our own. 
At the fair vve handed out leaflets announ¬ 
cing a class to start in my home the fol¬ 
lowing week. On die following Wednesday 
w were pleasantly surprised to find that 
L . people showed up, including two YL’s. 
It was a good tiling my XYL was out on 
Wednesday evenings! Of course, as was 
expected, the group dwindled after a few 
weeks, leaving the dedicated group who 
stayed with us all winter. On the occa¬ 
sion when our lirst student got his ticket, 
his XYL baked a special chocolate cake 
which he brought to the club. The second 
to get his ticket was a 15-year-old high 
school student of whom we are especially 
proud (15 is the minimum age for a license 
in Canada). Chris is very keen and hopes 
to start a high school club in the fall. We 
look forward to helping with this project 
and already have more enquiries from would- 
be hams for another class. 

You will have gathered from other articles 
in 73 that 1967 is a big year for Canada. 
Last fall when our class was moving along 
nicely we heard a lot about other clubs 
running centennial projects. This seemed to 
be out of the question with our small group 
and limited funds. However, our president. 
Norm, had the great idea of building a 
communications trailer, i his seemed ridicu¬ 


lous until he pointed out that there must be 
a bund) ol old horse-drawn milk wagons 
around which could he picked up cheaply 
and converted. 

It wasn’t so long ago that some country 
dairies switched to trucks. Being a traveling 
man, ! was nominated to look for one. Sud¬ 
denly there was not a milk wagon to be 
found. I got a little tired of calling on dairies 
ami asking everyone I met, “Do you know 
where 1 can find a milk wagon? Of course 
the reason had to he explained each time, 

Spring rolled around and finally, after a 
six months search, my enquiries paid off. 1 
was told 1 could find one in a certain farm¬ 
yard. When I rolled up, 1 found ten of them 
in all shapes and conditions. The following 
weekend the gang went out and we picked 
out the best one for our purpose. The horse 
shafts were still in place but (he dairy loaned 
us a hitch and I towed it home. 

i was pleased to find that it was a well- 
sprung vehicle and towed beautifully. I also 
got a kick out of the stares of my neighbors 
as I towed it up the village street. 

After being a ham for some time you get 
used to the neighbours saying, “What is 
that crazy nut up to now?” 

Getting the wagon home was just the 
beginning; there were windows to be fixed, 
the doors needed replacing and of course the 
interior had to be ! ixed up. Finally, a good 
paint job and lettering. The shafts had to 
be replaced by a trailer hitch as we had 
no intention of using a horse! 
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VE3DNR on a field day site. A 40-foot aluminum 


ladder is used as an antenna mast. 

Fortunately, our group was growing, and 
some useful people were involved, so we 
were able to get supplies at a minimum 
cost. Also, we were getting them trained 
in the good old ham art of scrounging. There 
was still some expense of course, and a 
draw was run locally to raise funds. 1 am 
glad to report that we are now ‘in the dear'. 

The deadline lor getting the trailer ready 
was June 24. This turned out to be, not 
only Field Day, but the day for a big cen¬ 
tennial parade and shindigs at the fair 
ground. It looked like a big weekend for 
us as we were once again asked to mar¬ 
shal' the parade. The trailer was entered in 
the parade so we got to work on the con¬ 
version and were hard at it right up to the 
day. There was not time to finish the inside 
but we managed to install a bench and 
chairs for field day operations. The im¬ 
portant thing was that the outside was fin¬ 


ished and made u smart entry in the parade. 

Marshalling went off without a hitch, and 
the trailer was an attraction at the fair¬ 
grounds which helped us to sell tickets for 
our draw. At 3 PM we drew' the winning 
tickets and pulled out, heading for the camp¬ 
ground to start field day. Everything was 
set up and working by 5 PM for a good 
start. The campground owner is now one 
ol our members so we have a good pitch 
there with a pool and snack bar. Sitting 
in our trailer was a retd pleasure after the 
usual tent-type operation. 

We had some equipment problems but the 
trailer had a good workout and gave us a 
chance to find out what else had to be 
done. The main item is a reliable power 
supply which can be kept in the trailer so 
that we can take off in a moment in ease of 
emergency. Wiring and meters will be in¬ 
stalled as well as mobile antennas, in case 
the ladder canuot be used. Bunks and a 
table will be fixed in the rear half. The front 
etid is used as the operating position, and 
three operators tan sit side by side. Several 
club members have trailer hitches so that 
anyone of them could pick up the trailer 
and take it to an emergency location. We 
will also use the trailer for mobile meets 
and other outings so that members will get 
plenty of practice. 

Incidentally, our membership is now 
eight. How many clubs can say that they 
have quadrupled their membership in one 
year? We also have our own callsign, 
3C3NDR (North Dorchester Radio Club). 
In the first year much has been accomp¬ 
lished. The only drawback has been that 
Norm and 1 have been too busy to do much 
hamming. Perhaps now we can let the new 
members take over and get back on the air. 

I wo main conclusions have been reached; 
one is that recruiting and training new 
hams is a rewarding experience and renews 
interest in the hobby. The other is that, 
a project like the milk wagon keeps members 
busy and maintains their interest in the 
club. We have met even' week for almost 
a vear but have never had a formal business 

m 

meeting or speaker. We have just had too 
much to do and talk about. 

Recent figures show that not enough new 
people are coming into the hobby, so fellows, 
why not get out there and do a selling job? 
You don’t have to be a big group with large 
funds. Remember: you two can form a club! 

. . . VE3FKY 
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NEW-TRONICS corp. j 


3455 Vega Avenue 
Cleveland, Ohio 44113 


MODEL 4BTV 
$32.98 


FIXED STATION 
TRAP VERTICAL 

MANTENNAS 


BET THE ENTIRE BAND-BOTH GW AND 
PHONE WITH ONE TUNING ADJUSTMENT I 

10-15-20-40 METERS 

Only from HUSTLER will you receive the 
mechanical and electrical performance you want 
in a 4 Band Trap Vertical. Make the com¬ 
parison and see for yourself. 

Look what you get with Hustler! 

• Individually and precisely tuned traps! 

• Lowest SWR and Widest Band width! 

• Outstanding mechanical construction! 

• Heavy gauge heat treated aluminum! 

• Stainless and cadimum plated steel parts! 

• Base impedance nominal 52 ohms! 

• WHOLE BAND OPERATION WITHOUT 
READJUSTMENT! 

FOR 75-80 METER OPERATION ADD HUSTLER MOBILE RM 75 
OR RM 75S RESONATOR ON TOP OF 4BTV. BAND WIDTH 60 TO 
100 KC . .. UNDER 2 TO 1 SWR 


See your 
distributor or 
write for 
new catalog 






































































Order Waters fine ham gear direct 



DUMMY LOAD/WATTMETERS 


An effective means of measur¬ 
ing and peaking RF power into 
a dummy load. Four calibrated 
scales permit accurate readings 
of RF watts. Protective warn¬ 
ing light. 

MODEL 334A 
1000 watts. 

2 to 230 MHz . $135. 

MODEL 374 

1500 watts. 

2 to 30 MHz . $135. 



PROTAX™ ANTENNA SWITCHES 

Unique coaxial selector switch¬ 
es that automatically ground 
entire antenna system when 
station is not in use. Handle 
1000 watts; complete with 
hardware. 

MODEL 375 SP6T 

Rear Axial Connectors $13.95 

MODEL 376 SP5T 

Side Radial Connectors $12.50 

MODEL 380 SPOT 

Rear Axial Connectors $12.45 



MOBILE BAND-ADDER® 


Add 10, 15 and 20 meters to 
any standard mobile antenna 
with 40 or 75 meter coil. Pre¬ 
tuned for full coverage on each 
band. Will carry 500 watts 
PEP . . . lightweight and in¬ 
stalls in seconds. 

MODEL 370-3 . $19.95 

AUTOMATCH ANTENNA . $42.85 

Rugged — efficient. (Mast, stain¬ 
less steel tip and 75 meter coil. 
Complete) 



CODAX KtYER 

Automatic spacing and timing 
from 5 to 50 WPM . . . built- 
in double-paddle key adjusts 
to any fist. Solid state with 
sealed "Reed' 1 relay .. , keyed 
audio output at microphone 
level allows use of VOX circuit 
on either sideband. Self- 
powered — operates with any 

rig- 

MODEL 36! . $92.50 

(Less 1.35 volt batteries) 




COUPLER/PHONE PATCH 

The ultimate in phone patches 
providing effortless, positive 
VOX operation. Also connects 
tape recorder for both IN and 
OUT. Available with or without 
built-in Compreamp which may 
be used independent of patch. 
MODEL 3001 

(Without Compreamp) $53.00 

MODEL 3002 

(With Compreamp)_$72.50 


REFLECTOMETER 

Measures both forward and re¬ 
flected power simultaneously 
on unique double meter. Covers 
3 to 30 MHz at 52 ohms on 
two separately set forward 
scales of 200 and 1000 RF 
watts (20 and 200 watts re¬ 
flected) to insure accurate 
readings. Complete with direc¬ 
tional coupler. 

MODEL 369 . $120.00 



COMPREAMP 

Add definite “talk power" to 
your signal with Compreamp! 
Self-powered and solid state, 
it is easily installed in the 
mike line of either fixed or 
mobile station. Great for the 
added punch when QRM and 
band conditions are tough. 
MODEL 359 . $27.95 



ATTENUATOR 


Gives stepped attenuation to 
225 MHz from 0 to 61 DB in 
1 DB steps. 50 ohms. 

MODEL 371-1 

(UHF Connectors) .. $29.95 

MODEL 371-2 

(BNC Connectors) ... $32.50 

MODEL 371-3 

(N Connectors) _ $38.95 


USE THIS CONVENIENT ORDER FORM 






































































SPECIAL 
BONUS OFFER! 



CLIPREAMP 

for only... $11. 

ALMOST 50% OFF — REG. $21.95 


(With the purchase of any other Waters product) 


This is Waters way of saying ‘thank you' to 
our many old customers ... and ‘welcome' to 
new friends! 

The solid-state Clipreamp is both speech ampli¬ 
fier and clipper designed to increase and main¬ 
tain the talk-power of your signal up to four 
times normal levels. Self-contained and self- 
powered (9-volt battery gives 500 hours oper¬ 
ating time) Clipreamp is readily installed in 
the mike line of any transmitter. It is best 
appreciated when QRM and band conditions are 
tough . . . extremely effective with any form 
of patch. 

For a very limited time you can save $10.95 on 
the Clipreamp with the purchase of any other 
piece of Waters ham gear. BETTER HURRY! 




order from the 
exclusive Waters 
Distributor 
nearest your QTH 

The complete Waters line is always in stock 
at all ot these exclusive Waters distributors. 

AMATEUR ELECTRONIC SUPPLY 

Milwaukee, Wisconsin 53216 

AMRAD SUPPLY, Inc. 

San Francisco, California 94121 

ARROW ELECTRONICS, Inc. 

Farmingdale, Long Island, N.Y. 11735 
Norwalk, Connecticut 06850 
Totowa, New Jersey 07512 
Mineola, New York 11501 
New York, N. Y, 10007 

ELECTRONICS CENTER, Inc. 

Dallas, Texas 75204 

ELECTRONIC DISTRIBUTORS, Inc. 

Wheaton, Maryland 20902 

HARRISON RADIO CORPORATION 

Jamaica, Long Island, N.Y. 11435 
New York, N.Y. 10007 

HENRY RADIO, Inc. 

Butler, Missouri 64730 
Anaheim, California 92801 
Phoenix, Arizona 85017 
Los Angeles, Calif. 90064 

STERLING ELECTRONIC SUPPLY 

New Orleans, Louisiana 70112 

WORLD RADIO LABS, INC. 

Council Bluffs, Iowa 51501 

PAYETTE RADIO Limited 

Montreal 3, Canada 


This order form may be sent direct to the factory or to your nearest Waters Distributor. 


WATERS MANUFACTURING, Inc., Wayland, Mass. 01778 Dept. S-2 


Send ... Model..(5) ..... each .. S - 

PLUS — Send I Model 372 Clipreamp @ .... $ I 1.00 

Total Order (Check/Money Order Enclosed) ...... $ . 

NAME........CALL___ 

CITY..STATE.ZIP... 





























































The Drake MN-4 Antenna 

Matching Network 


Almost all of the amateur transmitters to¬ 
day use a pi-network tank circuit which is 
designed to work into a 50-ohm resistive load 
with an SWR of less than 2:1. This resistive 
load can only be achieved with a resonant 
antenna. For the ham who is only interested 
in working on one band this doesn't pose 
too much of a problem since he usually has 
space for at least one antenna. However, if 
he wants to work on more than one band, 
and preserve the 50-ohm load to his trans¬ 
mitter, he has to use some type of antenna 
tuning unit or matching network. 

The new Drake MN-4 Antenna Matching 
Network takes care of all these problems 
very nicely. It will provide an optimum match 
with multi-bond antennas, measure the feed¬ 
line SWR and reduce the SWR at the trans¬ 
mitter to 1:1. It will match the transmitter 
output to a linear amplifier which does not 
have a 50-ohm input impedance. In addi¬ 
tion, it monitors transmitter power output in 
watts directly and continuously. Since it at¬ 
tenuates the second harmonic of the trans¬ 
mitter from 25 to 35 dB, it may eliminate the 
need for a low-pass TVI filter. 

I’hese are just a few of the jobs for which 
the MN-4 is tailor-made. It will also match 
the transmitter to an antenna across a com¬ 
plete amateur band; permit “off-the-air" 
transmitter tuning and antenna matching at 
low power using a dummy load; or, help 
localize antenna problems by comparing 
transmitter output into the antenna with the 
output into a dummy load. Also, it will 
‘store'’ the loading adjustment for the trans¬ 
mitter when switching adjustment for the 
transmitter when switching from barefoot to 
linear amplifier operation because the match¬ 
ing network is bypassed in the direct position 
of the bandswitch. 

The Drake MN-4 consists essentially of a 
wideband pi-network with a series capacitor 
for tuning out any reactive component of 
antenna impedance. The input side of the 
network consists of a set of fixed capacitors 
which are selected by the bandswitch—not 
unlike the pi-network in most transmitters. 


The pi-network inductance has taps for each 
band with a special coil for ten meters. Two 
positions for the 3.5 MHz band—80A and 
80B—insure sufficient tuning range to cover 
the entire band. 

In addition to selecting the band in use, 
the bandswitch may be used for direct or 
alternate operation. In the direct position, 
as we previously noted, the matching net¬ 
work is bypassed. In the alternate position, 
the matching network is removed from the 
circuit and the rf is connected to the alter¬ 
nate coaxial socket on the back of the unit. 

This socket is made to order for a dummy 
load, and is very useful for initial transmitter 
tuning. 

S he special wattmeter which is built into 
the MN-4 makes tuning the unit a real snap. 
In most antenna tuning units, the SWR indi¬ 
cator is of the ‘Tnonimateh” variety. One of 
the big disadvantages of this type of SWR 
pickup unit is that it is sensitive to frequency 
changes—being more sensitive on the high 
frequencies than the low. Not so with the 
wattmeter in the MN-4. In this wattmeter 
the pickup unit consists of a specially wound 
toroid transformer with no significant differ¬ 
ences in sensitivity in the frequencies of in¬ 
terest—3.5 to 29.5 MHz. Thus you can tune 
the unit for minimum SWR without continu¬ 
ously juggling the sensitivity control. 

With an SWR meter that is not frequency 
sensitive, it is a relatively simple matter to 
tune up the MN-4. All you have to do is 
vary the resistance tuning knob for an 
SWR dip, turn the reactance tuning slightly 
to bring the S\\ R upscale and tune the re¬ 
sistance knob for another dip. If the second 
dip is downscale from the first, you're tim¬ 
ing in the right direction and should contin¬ 
ue to alternately tune the resistance and re¬ 
actance controls until a minimum SWR in¬ 
dication is obtained. 

If the second dip reads higher on the 
scale than the first dip, you’re tuning the 
reactance knob in the wrong direction. Turn 
it in the opposite direction and dip with the 
resistance control until you obtain a mini¬ 
mum SWR indication on the meter. If the 
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Drake MN- 

Frequency ranger 


Input impedance; 
Load impedance; 


Power capability: 
Insertion loss; 

Built-in wattmeter: 

Wattmeter accuracy: 
Sire: 

Price: 


Specifications 

3.5*4.0 MHz. 7.0-7.3 MHz, 
14.0-14.35 MHz 21.0-21.45 
MHz. 28.0-29.5 MHz. 

50 ohms resistive. 

50-ohm coax with S1VR of 
5:1 or less (any impedance 
angle). 75-ohm coax with 
lower SWR may be used. 

200 watts continuous.* 

0.5 tiB or less on each band 
after tuning. 

Reads forward power in 
watts or SWR. 

±5^r of reading +2 watts. 

5 V>xl 0 ^ 4 x 8 % inches. 

$69.95. 


♦Although the MN-4 is rated at 200 watts, Drake will 
be coming out with the MN-2000 in a couple of 
months. This unit will be rated for the full legal limit. 


dips are so low in magnitude that it’s diffi¬ 
cult to tell whether one dip is lower than 
another, you can increase the meter sensi¬ 
tivity. With the added sensitivity it may not 
be possible to dip the meter to zero, but any 
residual reading will, in most cases, repre¬ 
sent less than 0.1 watt. 

I was surprised, and pleased, to find that 
you can tune up ihe MN-4 in less time than 
it takes to talk about it! With most antenna 
tuners it’s a matter of juggling the controls 
and transmitter loading and SWR sensitivi¬ 
ty. Not with the MN-4—in about 30 seconds 
you can tune it up from scratch. And. when 
you move from one end of llie band to the 
other it’s only a matter of seconds to get the 
SWR back down to 1:1 again. 

Remember though, the matching network 
only matches your transmitter to the trans¬ 
mission line. The mismatch at the antenna 
still exists. Although you can get some rf 
into the antenna, it won't perform as well as 
an antenna which is resonant. 

A set of tuning curves which is provided 
in the instruction manual show the resistance 
and reactance control settings versus load 
impedance. These curves may be used to de¬ 
termine the approximate load impedance of 
the antenna you’re usng. Or. if you already 
know the load impedance of your antenna, 
the curves may be used for setting up the 
initial control positions on the MN-4. 

For the amateur who is limited to one 
antenna, and wants to work more than one 
band, the Drake MN-4 Antenna Matching 
Network is a natural. Not only is it simple 
and quick to tune, it will match a wide vari¬ 
ety of sky wares. And, even if you have the 
space, the idea of only one antenna should 
appeal to the XYL. 

. . . W1DTY 


ile/^ctronics center, Inc . 

zm N. HASKELL 3I4-LA6 2013 DALLAS, TEXAS 75104 

here is a 

COMPLETE 




y t 


V. 


4;l 

i l * 


Jl 


ANTENNA PACKAGE 
INCLUDING 


ri-Ex 

W 51 

HU STANDING TOWTt 

• HAM-M ROTOR 

• 100 FT. CONTROL 
CABLE 

• HY-GAIN 

• TH3-MK2 

• 100 FT. RG/8u BEL- 
DEN POLY FOAM 
CO-AX 

A REGULAR 

$ 635 55 VALUE 

SPECIAL 

PACKAGE 

PRICE 


SHIPPED PREPAID 
TO YOUR QTH! 


We r fl make you a package 
price on any Tri-Ex tower-an¬ 
tenna-rotor combo. Let us know 
your needs. 




U 


“EVERYTHING 
FOR THE AMATEUR” 


ectronics center, /nc. 

f - ■ 2929 N. HASKELL 2I-4-LA6 2023 DALLAS. TEXAS 25204 
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Omega-t Antenna Noise Bridge 







prf 






If you have to adjust any antenna match¬ 
ing sections, determine antenna resonance 
frequencies or cut coaxial lines Y* or % wave¬ 
length long, the new Omega-t* Antenna 
Noise Bridge Is one of the slickest little gad¬ 
gets around. When you’re trying to prune an 
antenna or tune a gamma match with an 
ordinary antenna impedance bridge and grid- 
dip oscillator, you almost need five hands. 
Not so with the TE-7-01 Antenna Noise 
Bridge—it will fit in the palm of your hand 
and the only auxiliary equipment you need 
is a receiver. 

Since the noise bridge covers the frequency 
range from 1 to 100 MHz, and will measure 
impedances from about 10 to 100 ohms, it is 
ideal for the 50-ohm systems used by most 
hams. To tune up an antenna all you have 
to do is connect the antenna and receiver 
to the bridge terminals and set the dial 

* Ome'jft’t Systems Lac 51© W. Beltline Road, 
iirdpot! Texas 75080 


near 50 ohms. Chen you tune the receiver 
over the frequency range for which the an¬ 
tenna was designed looking for a null in the 
noise output of the noise bridge. Since noise 
output is more than sufficient to mask any 
received signals, false indications are elimi¬ 
nated. When there is a noise null on your 
receiver, either in audio level or minimum 
S-meter reading, the resonant frequency of 
the antenna may be read off the dial of the 
receiver. 

After the resonant frequency has been de¬ 
termined, die noise bridge dial is adjusted 
for best noise null. The antenna impedance 
may be read directly from the dial. When the 
noise null is found, the potentiometer (im¬ 
pedance dial on the front of the bridge) m iv 
sound scratchy and noisy. This is because of 
the high resolution capability of the device. 

I he balanced-bridge condition represents a 
ratio greater than 30 dB and measurement 
resolution is a small fraction of an ohrm. 
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Therefore, slight movements of the dial cause 
a large change in the noise null level. 

The Antenna Noise Bridge may also be 
used to determine the electrical length of 
coaxial line—either one-half or one-quarter 
wavelength long (or multiples thereof). An 
antenna-matching system may be adjusted 
to the proper impedance with the noise 
bridge (after the antenna is timed to the de¬ 
sired resonant frequency) by alternately ad¬ 
justing the match and the noise bridge. Be¬ 
cause of the effects of coaxial-line length this 
should he done with the noise bridge con¬ 
nected directly across the antenna terminals. 
However, if a coaxial line must he used, it 
should be one-half wavelength long or a mul¬ 
tiple thereof. 

The secret to the operation of the Ome- 
ga-t Antenna Noise Bridge is the special 
quadrafilar wound toroid shown in Fig. 1. 
On fine side of thos toroid is ti e wideband 
noise generator; the antenna, receiver and 
calibrated potentiometer are connected to the 
other winding. When the noise across the 
resistance arm equals the noise across the 
antenna, the bridge is balanced and mini¬ 
mum noise is applied to the receiver. 

■ he wideband noise generator is a circuit 
designed specifically for this job. The noise 
source itself is a reverse biased diode—es¬ 
pecially selected for wideband noise output. 
The noise is amplified and applied to the 
quadrafilar transformer through a three-tran¬ 
sistor circuit. The design is such that the 
noise is balanced across the generator side 
of the transformer. 

One of the big advantages of the Antenna 
Noise Bridge, of course, is its size and the 
speed with which impedance measurements 
can be made. This applies to any antenna 
that you may use—whether it is a beam, a 
dipole, a quad, whip, long wire, or random 
length wire with an antenna tuner. The only 
limitation is the frequency and impedance 
range of the unit. For most hams using 50- 
ohm coax this should pose no problem. 

There are several other jobs that you can 
do very simply with the noise bridge, ff, for 
example, you want to know what frequency 
range you must operate in to limit your SWR 
to less than 2:1, all you have to do is run 
some impedance points from one end of the 
band to the other. For an SWR less than 2:1, 
your upper and lower band limits will be 
determined by the point where the imped¬ 
ance indicated by the bridge is less than 25- 
ohms or more than 100-ohms. For an SWR 


Omega-t TE 

Frequency range: 
Impedance range: 

Associated equipment 
required: 

Signal level: 

Circuit: 

System* which may 
be tested: 

Power supply: 

Size: 

Price: 


7-01 Specifications 

1 to 100 MHz. 

0 to 100 ohms (for nominal 
SOn^hm coaxial systems). 
Receiver which tunes fre¬ 
quency of interest, S-rneter 
useful but not required. 
Masks normal received Big- 
na)s to eliminate false indi¬ 
cations. 

Quadrafilar wound bridge 
transformer, 3 transistors* ! 
special diode. 

Antennas quads, beams, di¬ 
poles, whips, long wires, 
random length wires with 
matching networks. Coaxial 
matching systems — series* 
shunt, gumma. 

9-volt transistor radio bat¬ 
tery, 

2 l 4x3 x 4x3 inches. 

£24.95. 


of 1.5:1 O’ less, your points would he 33 
and 75 ohms. 

Another application for the Antenna Noise 
Bridge is checking bahins. Have you ever 
wondered if that balun really represented a 
step down of 4:1 (or 1:1)? Just connect a 
200 ohm resistor across the output terminals 
of the balun (50 ohms for 1:1 baluns) and 
measure the input impedance with the 
bridge. You can also check the balun to see 
what frequency it is cut for—at frequencies 
very far off its center frequency it won’t 
provide the desired transformation ratio. A 
similar check can he run on the broadband 
baluns that are currently on the market. 
.Since the Antenna Noise Bridge may be used 


RECEIVER 



Fig. L Diagram of the Omega-t Antenna Noise 
Bridge* A wideband noise source is connected across 
one side of a balanced, quadrafilar wound trans¬ 
former; the receiver, antenna and calibrated po- 
tentiometer are connected across the other* 
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. . . a professional approach fo en¬ 
closing experimental projects. De¬ 
signed with externa! appearance 
worthy of the time involved in cir¬ 
cuitry and layout, a new enclosure 
has been introduced by JUSTIN, INC. 


FEATURES: 

• Extruded aluminum side plates for 
strength, beauty and rigidity. 

• Leather grained top and bottom 
covers. 

• Moulded plastic end caps for pro¬ 
tection and appearance. 

• No panels less than 16 gauge. 

o Vertically adjustable floor per¬ 
mits printed circuit or tube layout. 

o Rear panel heat sink prepunched 
for up to eight TO-3 transistors. 

O Removal of six screws, top or bot¬ 
tom, exposes the complete device for 
service yet maintains all front and 
rear panel controls and connectors in 
operating position. 

• Front and rear panels are blank 
for layout of your choice, can be 
worked with hand tools or Greenlee 
type punches. 

• Complete with all fasteners and 


detailed instructions. 

PRICES: 

Model 30, 40, 50.$12.95 

Model 60, 70, 90.$13.95 


Aluminum chassis included 

Postage prepaid in continental U.S. 
California residents add 4% sales tax. 


A-CHASMS 
B-DOUBLES 
C-SIDi BAH 
D-END CAP 
E-TOP COVER 
I-BOTTOM C0VKI 
6-FRONT PANEL 
H-BEAR PANEL 


ACCESSORIES AND REPLACEMENT PARTS 
REPLACEMENT PARTS: 

TOP AND BOTTOM COVERS, 

leather grain..ail models $6.25 

FRONT AND REAR PANELS.all models 4.95 

ALUMINUM CHASSIS, front and rear 

doubler brackets .....all models $4.75 

Make certain model number is included in order. 

ACCESSORIES: 

TRANSISTOR (TO-3) HEAT SINK FOR 

REAR PANEL, prepunched ..All models 

2 TRANSISTOR ... $3.95 6 TRANSISTOR.... $4.60 

4 TRANSISTOR ... 4.25 8 TRANSISTOR. .. 4.95 

P. C. BOARD {% Epoxy, one ounce one side copper), 
front and rear doubler brackets, all models $6.25 

COMPONENT MOUNTING AREA IN SQUARE INCHES 


MODEL 

30 

HEIGHT 

3.25 

WIDTH 

5.25 

DEPTH 

7.50 


40 

3.25 

5.75 

9.50 


50 

3.25 

8.75 

7.50 


60 

3.25 

8.75 

9.50 


70 

3.25 

11.50 

7.50 


90 

3.25 

11.50 

9.50 


AT YOUR LOCAL DEALER 
OR DIRECT FROM 


iustin. inc 


UtAUR ANU imiRlBUJOR 

INQUIRY INVITED 
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from 1 to 100 MHz, it is ideal for checking 
wideband systems. 

It may also be used for checking the res¬ 
onant frequencies of trap dipoles and beams. 
When checking a properly adjusted three- 
band beam, for example, you will find three 
separate and distinct resonant points. If the 
resonant points aren’t in the parts of the 
band where you want to operate, it’s a sim¬ 
ple operation with the antenna noise bridge 
to adjust the traps right on the money. 

After plodding along with an old home¬ 
brew antenna impedance bridge excited by 
a grid-dip oscillator for a good many years, 
the Antenna Noise Bridge was a welcome 
change. For versatility, simplicity, and use, 
it’s going to be pretty hard to beat, 11 you 
are planning on doing any antenna work in 
the near future, give yourself a break—the 
time you save will be well worth the small 
investment for one of the handiest gadgets 
I ve seen in a long time—the Antenna Noise 
Bridge. 

. . . WXDTY 


RTTY Hints 

1 or some unknown reason, military sur¬ 
plus Model 15 page printers more often than 
not come without paper spindles. I made a 
more-11 lan-adequute substitute by wheedling 
the chemistry department out of two 1" 
tapered rubber stoppers with a center hole. 
When pushed on a shaft made of any rod 
material that will fit the machine, the stop¬ 
pers do a good job of wedging the paper 
anywhere on the shaft. 

The problem of re-inking faint ribbons is 
easily solved. Actually, no re-inking is nec¬ 
essary: very seldom does a ribbon, either 
TTY or typewriter, lose its ink—the ink dries 
out. Therefore, it is a simple matter to reacti¬ 
vate it with ordinary 3-in-l oil. Simply re¬ 
move ribbon (wound fully on one spool) and 
the take-up spool. Wind a turn or two on 
the take-up spool. Unroll about six inches of 
ribbon from the full spool and put a thin 
line of oil on the first three inches. Roll up 
the six inches. You will notice the oil seeping 
through from the oiled ribbon on the unoiled 
part that is rolled on top of it. Follow this 
procedure until the ribbon has been fully 
wound on the take-up spool. Let the spool 
set at least overnight so that the oil can be 
absorbed evenly throughout the ribbon. 

. . . Horton Presley K0HVK 
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Comdel CSP-11 Speech Compressor 



Ops interested in being on top of the heap, 
or in getting a few more dB output on YH t 
without the usual distortion, will he inter¬ 
ested in the new' Comdel Speech Processor. 
In tests at W2NSD/1 and KIRA, reports 
with the CSP-11 were somewhere around 3 
dB higher than without it and with a no¬ 
ticeably louder signal. 

Actually, the CSP-11 is designed for use 
in any system that uses a microphone for 
voice transmission, and results in useful talk- 
power gain, as well as in a concentration of 
the power in thp frequency range that gives 
the best intellegibility. This lias the effect 
of narrowing the transmitted signal width—a 
highly desirable feature in SSB work, pro¬ 
ducing, in effect, a gain of about 10 dB, 
and having litt'e effect on the power supply 
because it is actually the same power but 
more concentrated. 

The Comdel is interesting from an engi¬ 
neering standpoint. The big problem with 
speech clipping is to avoid the distortion ihat 
usually accompanies it, and this is a serious 
problem in sideband operation. Comdel came 
up with a tricky solution: basically they have 
built a complete sideband generator which 
changes die audio input to SSB, clips it and 


* Comdel Int\, Beverly Airport. Beverly, Massachusetts 
01915. 


demodulates it back to audio. The undesir¬ 
able clipping products are lost in the process 
and you come out with nice, clean, com¬ 
pressed speech. 

In the CSP 11, the original audio fre¬ 
quency spectrum, centered around 1.5 kHz 
for the human voice, is translated to a much 
higher center frequency. In the audio range, 
human speech represents almost a 10:1 
range—from 300 to 3000 Hz. This is a little 
more than three octaves. When the speech is 
translated to a higher frequency, its band¬ 
width represents much less than an octave, 
and it is somewhat easier to process with 
minimum distortion. 

Peak limiting the translated signal produces 
the usual harmonics, but they are easily fil¬ 
tered out. since they are considerably re¬ 
moved in frequency, i he amplitude-limited 


Comdel CSP 

Frequency response: 

Input impedance: 
Minimum output load: 
Signal to noise ratio 
at limiting? point: 

Input level at 
limiting’ point: 

Output level at 
limiting’ point: 

Power requirements: 
Battery life: 

Size and weight: 

Price: 


11 Specifications 

500 to 2500 He at —3 dB 
points. 

0,5 megohm. 

5000 ohms. 

30 dB minimum, 

10 mV peak, 

50 mV peak. 

9 Vdr at 18 mA. 

300 hours, 

5% x 3% x 7% inches: 
32 Q7b 

$120,00 postpaid. 
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spectrum is then translated back to its origi¬ 
nal position. This results in peak-limited 
audio signals free of harmonic distortion 

The Comdel Speech Compressor is com¬ 
pletely transistorized and requires a mini¬ 
mum power supply—9 Vdc at 18 mA. Provi¬ 
sion is made for six 1 5 volt J) cells con¬ 
nected in series. However power may be 
obtained from an external source or powered 
in 12-volt mobile systems without any ex¬ 
ternal components. The unit is designed to 
ho U sod with fairly insensitive, high-imped¬ 
ance microphones having a peak output of 
25 mV on voice peaks. Most communication 
type microphones give considerably mere 
output, necessitating a reduction of the front 
panel level control 

When the Comdel CSP IT is used, the re¬ 
sidin' output of your trap knitter is no high¬ 
er on peaks and there is no apparent broad¬ 
ening of the peak spikes but I he envelope 
seems to be a bit fuller down the slopes 

There were a few reports that the voice 
was a bit more natural with the unit out of 
the circuit, but that the signal was clean and 
usefully louder with it in. Depends on what 
is important to you . , . sounding like the 
star you are, or working the DX a few con- 



Hold if Gus! ! think f've just gone mobile!" 


tacts earlier in the pile-ups. At $120.00, plus 
batteries, or with a 12-Vdc supply, this is an 
economical wav to get a nice boost in output. 

. . . W2NSD/1 & KIRA 


DIPLOMAT COMMUNICATIONS DESK 



The above picture shows the R. L Drake factory 
display at Miamisburg, Ohio featuring the famous 
’’Drake Line ’ or a Diplomat Com mun 'catiers Desk* 


EMPLOYS ALL OF THE 
DESIRABLE FEATURES FOR 
CONVENIENT OPERATION, 


Send for brochure on this and othtr models, 
priced from $79.95 to $495,00. 

SOLD THROUGH THE FOLLOWING 
AUTHORIZED DISTRIBUTORS 

• AMATEUR ELECTRONIC * MOORY'S 


SUPPLY 

Milwaukee, Wisconsin 

m AMRAD SUPPLY, INC 
San Francisco, Calif. 

# ELECTRONICS 
CENTER, INC. 

Dallas, Texas 

• HARRISON RADIO 
CORP. 

New York 

• HATRY OF HARTFORD 
Hartford, Conn, 

# HENRY RADIO CO., 
INC* 

Los Angeles, Calif, 


WHOLESALE RADIO 
DeWitt, Arkansas 

• PRIEST ELECTRONICS 
Norfolk, Va. 

• PURCHASE RADIO 
SUPPLY 

Ann Arbor Michigan 

• SREPCO 

EL ECTRON ICS 
Dayton* Ohio 

• UNCLE GEORGE’S 
RADIO HAM SHACK 
Wheafon, Maryland 

• WORLD RADIO 
LABS, INC* 

Council Bluffs, Iowa 


DESIGN INDUSTRIES, INC. 

P. O. Box 19406 • PHONE 214-528-0150 • DALLAS, TEXAS 75219 
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See it, hear it, operate it at Uncle George’s! This high performance 
Hallicrafters Hurricane transceiver gives you the big signal and more. Receiver Offset Control 
(RIT) permits ± 2 Kc adjustment of receiver frequency, independent of transmitter, 
for round table, net or CW operation. Full coverage of 80, 40, 20, 15 and 10 meters. 
AND maximum legal power in a minimum of space—nearly 5 watts of power per square inch! 
SR-2000— $9 9 5.0Q P-2000 AC power supply/speaker with 115/230V AC inputs— $395.00 



Uncle George's has the alt new HT-46 transmitter and matching SX-146 amateur 
band receiver. These operate as separate units cr function as a highly stable 5-band transceiver featuring 

180 watts PEP on SSB; 150 watts on CW. The advanced design SX-146 receiver assures 
high order frequency stability and freedom from adjacent channel coss-moduiation products. Come in end 

Service on All Types of 

m 

Amateur Radio Equipment 


Our 12th year of service as Ham Headquarters for the Nation's Capital 


a division of ELECTRONIC 

(301) 949*2262 • 11324 FERN STREET. 


UNCLE GEORGE'S 
RADIO NAM SMACK 







































































































Hitch your Hurricane to a Hygain Thunderbird Tribander Beam . . . specifically, the 
ALL-NEW G-element TH6DX for the ultimate in tribander performance and mechanical 
reliability on 10,15 and 20 meters. Superb on DX and other long haul contacts. Separate Hy-Q 
traps, featuring large diameter coils developing exceptionally favorable L/C ratio and 
very high Q. Peak performance on each band—phone or CW. Takes maximum 
legal power. Model TH6DX, $149.50 


The new, improved 3-element Model TH3Mk2 
Thunderbird delivers outstanding performance. 
New “Hy-Q 1 ' traps for each band. Rugged 
construction throughout. Takes maximum legal 
power $114.95 


The fabulous Thunderbird Jr. Model TH3Mk2 
3 element beam takes up to 300 watts AM; S00 
watts PEP. For roof-top or light weight tower. 
Rotates with heavy duty TV rotator. Turning 
radius 14.3 ft $74.50 


The ruggedly constructed 2-element Thunderbird 
Model TH2Mk2 installs almost anywhere ... 
delivers excellent performance. Features 
the new “Hy-Q" traps. Takes maximum legal 
power. $74.50 

WE STOCK ALMOST EVERY ITEM IN THE HY-GAIN 
LINE —AVAILABLE FOR IMMEDIATE SHIPMENT 


HAM. SHACK 

DISTRIBUTORS, INC. 

WHEATON, MD. 20902. U.S.A. 





































Davtd Ben-Basal 4X4WH 
73 Maze SI, 

Tel-Aviv, Israel 


Six Hours Wiih Blintz' DXpedition 

4X8HW 


This DXpedition was already in the plan¬ 
ning on the 6th of lune. From that date, 
we knew that we would he operating a 4X 
something, but at that time we did not know 
exactly when. 

From Wednesday evening on the 7th, we 
had chosen our place of operation: the “'Old 
City of Jerusalem. ’ Since there were operat¬ 
ing restrictions, we had to wait to get per¬ 
mission to operate until the last minute. 

Then the day came. In the morning, we 
received notice by mail that all amateur radio 
stations may resume their normal activities. 
We immediately set about getting a Jerusa¬ 
lem permit. Before we knew it, we were 
given the call 4X8HW. Operators of the sta¬ 
tion were 4X4WH David, A1 WB6AXG/4X 
(who’s Swan 350 did all of the shouting) and 
4X4TP, who operated the same station as 
4X8TP part of the time. 

We had planned to be on the air at 1500 
GMT, but due to a flat tire we were off to 


a late start. We missed an appointment with 
an army official who was to arrange for a 
place to operate, so we were on our own 
from then on. There we were in the re¬ 
el eemed former Heshemite Kingdom of Jor¬ 
dan (may it rest in peace) looking for a spot 
to operate. 

Our first try for a place was the Hebrew 
University at Mt. Scopus. We managed to 
scrape up an old generator at the University, 
but it was too weak and in service for only 
a few hours during the night. Our next stop 
was across the hill . . . the ex-Jordanian hos¬ 
pital, Augusta Victoria. Here we received a 
flat “no”, and the only help we received was 
a lift out the door. 

Due to the late hour, we decided to give 
it one more try, and if it didn't work we 
would return to Tel -Aviv and forget the 
whole thing. Luckily this was it. The man¬ 
ager of an old hotel let us make use of his 
electricity. The only problem was that we 



THIS IS XH5UFM 
ttMOUSTllifi STHflCE 

O t t I 

iUSHEMTi KINGDOM 
0FJ0PDAN 


Just to show we were really 
there! 
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Our biggest problem was having +o operate from 
the car to avoid disturbing the hotel guests* 

had to operate from I he car so we wouldn’t 
disturb anyone in the hotel. 

Early in the evening we made our first 
stateside contact, but t lie band closed up on 
ns completely for about another hour and a 
half. After that it was all go” until about 
six in the morning. In the middle of it, 
K6YRA managed to break through the cast 
coast QRM followed by five other Californ¬ 
ians. Unfortunately no sevens were heard, 
and besides Ws we worked only about 25 
other stations. 

When the band closed, we packed up 
shop and went for a little trip through Beth¬ 
lehem and Rammallah and back home. We 
would have stayed longer, except for Al’s 
exam in Organic Chemistry, and Dave’s girl¬ 
friend who had to get back to the army. She 
was brought along to help with morale prob¬ 
lems (Dave’s) late at night. 

We had planned to go out again, but the 
Swan power supply (serial no. Ml 10702) 
and Swan VOX unit were stolen along with 
a Knight P-15 SWR meter. Because of this, 
future expeditions will not be possible until 
the equipment is found or until some kind- 
hearted person will replace it for us. 

If we get the equipment, your roving 
arabs will be going to 4X8 again, and a!so 
4X6, the Gaza strip and Sinai. 

. , . 4X4WH and WB6AXG/4X 

* For the erdiglitment of the uninformed, a Blintz is 
n Jewish Creppes Suzette filled with either fruit or 
Hieese, fried in butter and slathered with sour cream, 
Drool . * * 
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2K-2 FLOOR CONSOLE $675.00 


The new 2K-2, Floor Console, 2KD-2 Desk Model and 2KR-2 RF Deck are destined for 
greatness. Following the pattern of excellence established by the world famous 2-K, the 
new 2K-2 reaches previously unattainable levels of achievement. Its exceptional sim¬ 
plicity of design, extraordinary concern for reliability, superb linearity with attendant 
signal sharpness, remarkable power output and modern design all combine to make 
the 2K-2 the finest linear available to the amateur today. 

Wouldn’t you like to own the finest? Write today for full information. 


6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 

PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRVJ 




CALL DIRECT . . . USE AREA CODE 

Butler 1, Missouri, 64730 816 579-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 


East Coast Rep.: Howard Laughrey, 2 Elizabeth St., Chappaqua, N.Y. 10514, (914) CE 8-3683 



"Worlds Largest Distributors of Short Wave Receivers" 



































The voice of 



is heard around the world! 



NEW 6-ELEMENT 
DX THUNDERBIRD 

MODEL TH6DX,, Jakes maximum legal power. 

This Thunderbird offers the ultimate in trrbander 
performance and mechanical reliability for 10, 15 
and 20 meters ...is superb on OX. Individually 
tuned Hy-Q traps; 52 ohm coax feed; Seta matched 
for optimum gain and maximum F/B ratio without 
compromise. SWR less than 1.5:1 on all bands. 

24' boom; longest element 32'; 47 lbs. net. 

Survives winds to 100 MPH. 

NEW 3-ELEMENT model thgox.$ 149.50 net. 

THUNDERBIRD 

MOOEL TH3M9(2... takes maximum legal power. 

This Thunderbird is an outstanding performer on 10, 15 and 20 meters. 

Individually tuned Hy-Q traps; 52 ohm coax feed; 

Beta-matched for optimum gam and maximum 
F/B ratio without compromise. 

SWR less than 2:1 on all bands. 

14' boom; longest element 28'; 36 lbs. net. Survives winds to 100MPH.^_^— FREE 

MODEL TH3Mk2..$114.95 net. 20-page CATALOG A 

showing a complete line of 
highest performance antennas 
for HF and VHF BANDS. 

WRITE FOR YOUR FREE COPY TODAY! 

6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 
PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRV) 




CALI DIRECT ... USE AREA CODE 


Rad/o Stor 



Butler 1, Missouri, 64730 816 679-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 
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Worlds Largest Distributors of Short Wave Receivers 
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SPECIAL RTTY EQUIPMENT 

ARC-5 TRANSMITTER 
LIKE NEW 3-4 mHz. 

Complete with all Luhei, Dne nf the most versatile pieces 
of surplus eqpu ever. <»et yours now—not many of these 
left. Excellent condition. 


NEW CRYSTALS 

100 crystals in a case originally for type MAR equipment, 
The>e rr> stals cover the range of 4R44.44 kHz to 7778.78 
kHz t There are 16 units in the lo meter amateur bind, 
and an additional T units are usable in the 6 meter 
hand. Also 17 are usable In the 10 meter hand. Com¬ 
plete with case. 

PRICE; . -.«♦.♦.*♦* . $12,95 or 2 for $25.90 

RDR RECEIVER & SPARE PARTS 
WITH TO CRYSTALS 
Mfq. by RCA BRAND NEW 

Fretj. range: 225-390 mHz. 

You get two wooden crates which include: 

Box No. 1—RDR RECEIVER with 13 V dynamotor. Out- 
put: 385 VDC at 500 ma. 

Box No. 2—1 set of spare parts which include: 

1 Headset 

1 Set of operating tubes (spares). 

1 Headset extension cord 
10 Sets af fuses 

2 Pilot lights 

1 Set of connecting cables, and other parts too nu¬ 
merous to mention. 

All this in original military boxes, receiver packed in 
aluminum waterproof case, manual included. Easily con¬ 
verted to 200 mHz ham band, or use as they are for 
f’HF aircraft hand. You get all that Is required to 
operate except the 12 VDC source and the antenna. 

BRAND NEW 

PRICE: $34.95 fa. while they last F.O.B. out ware¬ 
house. SHPT. wt. iso- 

TELETYPE DEMODULATOR UNIT 

Northern Radio type. 104 Model «3, 11 tubes. 115 or 230 
V (10 ry operation. HOOD CONDITION. 

SPEC. PRICE; $24.95 ..shpt. wt. 50# 

F.O It, OCR WAREHOUSE 

TDA-2 RTTY—TEST SCOPE 

The Stclma Telegraph Distortion Analyzer type TDA-2 
i' a self contained portable unit designed to measure 
bia*! tod distortion of telegraph start-=5top signals. Dis¬ 
tortion is Indiraed by vertical pip* displayed in a rectan¬ 
gular pattern on the face of a cathode ray tube. Measure¬ 
ments can bp made while fhr machine i§ operating. 
Measun merits can be made on etrciiifc operating at 60, 75 
fo- IO0 OHM on 2n or fin ma. neutral circuits or 30 ma. 
polar circuits. Distortion measurements Trom 0 to 50 
percent with an accuracy of plus or minus two percent 
can be made. The set Is patched in series with the 
loon and direct mpamirpments made. No special skills 
required to make sure men ts after n few minutes prac¬ 
tice .see your distortion, then adjust and watch it dis¬ 
appear, 

PRICE: .... - $49.50_ F.O.B. Our Warehouse 

POLAR RELAY 255A NEW _ $2.50 ca. of 2/$4 00 

SOCKETS FOR ABOVE ....*,$1.00 ea, or 2 f $t.50 

LOOP POWER SUPPLY. 12Q VDC £« 409 ma 
F^ICE: ...*..$10.00 e®. 

TERMINAL UNIT POWER SUPPLY 


4 O 0 VDC <d 240 i ma. 
PRICE: .. 


ZERO CENTER 4 ' METER 


$8.00 ea. 


] run. amp. movement. Calibrated lOfl-O-lOO, good for 
TT Distortion measurements, 

P!UrK - ....**. $8.50 ea. 


All Above Merchandise Subject to Prior Sole* 
Warehouse, Philadelphia, Pa, 

SELECTRONICS 


KLEINSCHMIDT PARTS 


PART 


NUMBER PRICE 
EACH 


Henri no (5 pack) 19717 $.25 

Bracket 52529 .15 

Bracket 53169 .10 

Bracket 55147 .25 

Bracket 56205 .10 

Clamp 20532 JO 

Hub Assembly 55155 .50 

Key <Y) 54030 .25 

Key (Repeat) 54043 .25 

Key (D) 54046 .25 

Key (K) 540SI .25 

Key (Car. Ret.) 54053 .25 

Key (X) 54056 .25 

Key (C) 54057 .25 

Key (V) 54058 .25 

Latch 52963 .05 

Lever 52434 .50 

Lever 32477 .25 

Lever 52534 .25 

Lever 56265 .25 

Lever 59477 .15 

Lever, Stop 55740 J5 

Link 55506 .20 

Plate. Term Inst 59981 .25 

Plate. Sprocket 
(10 pack) 55160 .50 

Ribbon Feed 50400 1.00 

Wheel. Ratchet 52807 .25 

TELETYPE CORP. PARTS 

PART NUMBER PRICE 

EACH 

Gear 97576 $.20 

Gear 158555 .20 

Lever, Contact 125849 .50 

Lever, Function 

(Number 9) 74130 .50 


(Number 2) 

74131 

.50 

Lever, Shift 
Modification Kit 
{Mechanical 

74335 

.15 

Motor Stop) 

87403 

1.00 

Mounting Assembly, 


Relay 

74814 

J5 

Pinion 

Plate, Insulating 

117304 

.20 

(50 oath) 

82548 

,50 

Panel, Glass 

7382 

.50 

Post 

Post, Threaded 

99204 

.10 

(5 park) 

Ribbon Feed 

97639 

.50 

Assembly 

74353 

1.00 

Roller, Lock Loop 


(5 pack) 

Roller, ODerating 

92511 

,50 

Sail 

74197 

.10 

Sleeve, Rearing 
String (10 

97568 

.50 

pack) 

152839 

.50 

Spring, Drag 
Stiffener 

74878 

,25 

<5 park) 
Stripper, 

4843 

♦50 

Pull Bar 

74933 

♦50 

Tape Guide 

6645 

J0 

Tape Guide 

82281 

.10 

Track, Lower 

74062 

.50 

Track, Upper 

74200 

,50 

Typebar 

98973 

,20 

Typebar 

98976 

.20 

Typetmr 

99001 

,20 

Typobar 

99028 

.20 

Typebnr 

99032 

.20 

Typebar 

Typ^pal let 

99034 

,20 

(5 pack) 
Typepallet 

82152 

.50 

(5 pack) 
Typepaflet 

82I5S 

.50 

(5 pack) 
Typepatlet 

98915 

.50 

(5 pack) 

98928 

.50 

Wiring Assembly 

82441 

.50 


AUDIO CHANNEL FILTERS 

Tinicrcd on foil owl tig Freq: 

505 cy, 1105 cy. 1765 ey. 

765 cy, 1445 ry. 1955 cy. 

935 cy, 1615 cy. 

Impedance: 6011 ohms. 

PRICE: ... 


* * - k # 


... 510.00 ea. nr 2 $18.00 


TT 63A/FGC 


TT regenerative repeater areeiil nn-eff signal' whether 
trine or TIC. See Feh 1PST Issue of RTTY for eonvepfion 
Information for frequency shift. NEW. 

PRICE: ..... $34,95 ea. FOB 

COMBINATION FILAMENT 
& PLATE TRANSFORMER 

INPUT; 110/230 
OUTPUT: 300 V (S) 110 ma, 

0.3 V (it) 4 iimps. 

5 V (t*< 3 amps. 

PRICE: 


• * l f ■ " M l *■■*■■*« 


15.95 Cft, OF ? I 0.00 

R-405 thru 411 me 

T T. Terminal Unit.' with filters ranging front 935 cyrlei 
tn 195." cycles 

Freq. Shift: 115 V. fin cy. 1 O. R-405 thru 411 filter' 
must be retimed to your requirements. Mounting on 19* 
relay rack. 5*4' H * 14V4' Dew. 

PRICE: . $50.90 f.o.b. Phil a. Wt. 27 lbs. 

ONE 412 Unit In 2125 eyelet, no retuning needed. 
5H*' H, 14^' D. 1»' W. 

PRICE: ... $75.00 f.o.b, Philfl. Wt. 27 lbs. 

THESE UNITS ARE ONE OF EACH AND SOU) ON 

FIRST COME nASIS. 


All Merchandise Guaranteed—All Prices F.O.B. Our 


1206 S. NAPA STREET, PH I LA.. PA. 
HO 8-789T (AREA 21S) HO 8-4645 
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Gus Browning W4BPD 
Cordova, South Carolina 


Gus: Part 29 

Bouvet Island 


All the while we were on Bouvet Island, 
the ice breaker was slowly circling the is¬ 
land, taking pictures and plotting a depth 
chart of the ocean in the immediate area 
around the island. Thev were down there 
with the idea of looking into the possibili¬ 
ties of finding a place on the island to 

install a weather station. I am not sure of the 

exact size of Bouvet island, but I would 
estimate it to be about 5 miles on each side, 
and it is more or less square in shape. The 
wind seemed to blow all the time from the 
southeast, and that’s where the cold weather 
came from I suppose. Why anyone would 
want to possess such a place on this earth 

is beyond me, unless someday the earth 

shifts on its axis and Bouvet Island is shifted 
further north making it a habitable place to 
live. 

Radio conditions were fine almost all 
the time. The bands went out about 3 AM 
and would start to open again around 6 AM. 
But all signals had that far away sound 
most of the time, with the exception of 
stations in the southern part of Africa, which 
was only around 1,500 miles away, making 
them just the right distance to get their first 
hop reflection from the Heavyside layer. Oh 
yes, you should have heard those S-9+ 
signals from ZS2MI over on Marion Island 
and the same with signals from the VP8’s 
over on the Falldands, South Georgia, South 
Shetlands, and the signals from the boys 
down on Antarctica were ‘"out of this world’ 
—solid S-94- evervtime I heard them. 

It’s funny how your source of QRM shifts 
as you travel around in the world. On Bouvet 
it was the ZS stations and a few VP’s and 
the others on Antarctica. But since there 
were not too many of these, it was no bother 
to me unless they' were within a few kHz 
of stations I was in QSO with. Bouvet was 
just about the most QRM-free spot I have 
even been, 1 would say. The W/K’s, most 
of the time, were up around S-8 when the 
band was open, and it stayed open to W’s 


almost all the time. The W’s actually were 
the QRM makers! 

The most difficult places to work were 
Australia and New Zealand, not because of 
the distance, but because they were fairly 
well shielded from the point where I was 
located on Bouvet. How any VK or ZL ever 
got a signal through to me seems impossible, 

since thev were on the other side of the 

* 

straight up and down cliffs. Possibly it was 
some kind of reflection or back scatter, but 
I did manage to work a few of them. To the 
rest. I say, ’m sorry—but I tried my best 
to work everyone I could hear." 

Each day I had a number of schedules 
with the boat as it circled the island doing 
survey work. Just how many times they made 
this circuit I never did find out. I think thev 
made each trip around a little further out 
so they could have a good depth chart of 
the waters around Bouvet in case thev ever 
wanted to return there at some future date. 
The longer they stayed the better it suited 
me. 

At the end of the 4th day they told us to 
be ready to depart the next morning around 
10 o'clock. That night I stayed up and never 
did get in the sack. I did manage to have a 
few QSO’s on 80 meters after all the other 
bands went dead. But the vertical I used 
was not made for 80 meters and the SWR 
was something around 10:1 as near as I 
could measure. Which made for not too 
good efficiency on that band and when you 
consider I was only barefoot all the time, 
I guess I did OK. The next morning about 
9 o’clock we had our last QSO from Bouvet 
Island. My stay at Bouvet was not as long 
as I would have liked it to be, but at 
least I got there and made almost 5,000 fel- 
!ows happy by giving them another “new 
one.” It seems absolutely impossible for any¬ 
one to go there unless they come across 
another “ice breaker" to get them there. To 
charter one of these monsters is out of the 
question with the normal contributions you 
receive from the fellows back home. You 
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ANNOUNCING . . . the keyer with a memory: 

the MICRO-ULTIMATIC model ki 



SPECIFICATIONS: 

Speed, 10-60 WPM In one linear range. Input- 3-wire 
key paddle (not supplied). Output (model K-IR): high¬ 
speed reed relay: model K-IG 150-volt blocked-grid 
keying transistor. Construction: %-tnch thick black ano¬ 
dized aluminum cabinet; glass-epoxy board. Internal 
monitor osciHator/ampITffer, jack for patching to re¬ 
ceiver. Power: 105/125 VAC* 60 cycles, S watts. Circuitry: 
all digital, employing monolithic integrated circuits. 
Shipping weight, 4/* pounds. 


THE ONLY KEYER OFFERING: 

i Dot and Dash Memories 

• Squeeze Paddle Operation 

• Integrated Circuit Construction 

• Linear Speed Control 10-60 Wpm 

• Built-in Monitor and Amp 

• Unconditional Guarantee 


The MIcro-UUTmatic is the most advanced electronic 
keyer available. It was first described In June, 1966, 73 
magazine. Now completely redesigned and Improved, It 
offers an ease of operation which is unsurpassed. Inde¬ 
pendent dot and dash memories permit "squeeze 11 (Inde¬ 
pendent) paddle operation if desired. High-speed opera¬ 
tion at 40*60 WPM Is completely practical; yet, smooth, 
tape-like code at 10 WPM Is generated with an ease 
which is surprising. The design and construction of the 
K-l are first-quality, and an unconditional one-year 
guarantee assures your satisfaction. More details are 
available in a free brochure. 


The Mlcro-Ultimatic is in limited production now. Orders are handled first-in-first-out* Send check or MO for 
$85,00 plus shipping. Sorry, no CODs. 


PICKERING RADIO CO. * Box 29 * Portsmouth, R.l. 02871 


could probably charter one of these boats 
but considering the cost of chartering a 
much smaller boat, I would think it would be 
something like $10,000 per day. The price 
continues while you are on the island operat¬ 
ing. So by doing a little quick figuring, let’s 
say it takes two days from Capetown to 
get there, plus five days on the island and 
then 2 days more back to Capetown you 
will have tied up the ship for seven days— 
$70,000. We all know that a ham DXpedi- 
tion can’t afford to spend this kind of money 
just to put one DX spot on the air. 

After a lot o* rushing around taking down 
the tent, taking the vertical down and separ¬ 
ating all llie sections so it could be put back 
into the waterproof bag, wrapping up the 
power plant, all the suitcases, etc. took about 
one hour. We just made it by the time the 
small boat came up for us. After slipping all 
over die frozen rocks and loading the life¬ 
boat as it went up and down with the 
slow-moving ice floes, we jumped into the 
boat and after another hours trip we ar¬ 
rived back at the ice breaker. The derrick¬ 
like crane lifted us back on to the ship and 
The Bouvet Island DXpedition was over. 
The captain of the ice breaker decided to 


head south after LH4 land, possibly even 
going down to the South African weather 
station on Antarctica, While the ship banged 
away at the ice floes, I got busy and put 
up a long wire for some /MM operation. 

While we were on our wav. I wanted to 
keep the boys informed of our progress. My 
own opinion of Bouvet Island—it’s a miser¬ 
able, cold, damp. Godforsaken place and 
not fit for humans. My last view of the island, 
some 10 or 15 miles away, was a big white 
chunk of ice sitting on top of the water. 
I got going on the air late that afternoon and 
the first 3 QSO’s I had asked me, “when was 
I going back to Bouvet.’’ They said they had 
missed me! told them not to hold their 
breath until I returned. Of course, if I had 
the cl lance, I would go tnere again tomorrow. 

The further south we went, the heavier 
and thicker the ice pack became. It took 
a lot of backing up and full steam ahead 
to break up the ice for the ship to get 
through. An ice breaker works like this: 
the bow of the ship protruded some dis¬ 
tance out from the ship at a very slight 
angle. Up under the bow the bottom of 
the ship had a rather sharp edge and when 
the ship wanted to get through the solidly 
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OUR TRANSISTORS & 
RECTIFIERS ARE 
GUARANTEED TO 
WORK 


Our semiconductors have full factory 
length leads, are American made, un¬ 
used and in good physical condition* 
Our technical descriptions and pic¬ 
tures are completely accurate. 


transistors 


checked for 


voltage & gain to insure our customers 
good transistors within the categories 
we advertise. We will stand on our 
reputation for quality products and 
service. 

TRI ACS 

TO-66 


PRV 

too 

200 

3O0 

400 

50O 

5,A 

*90 

1*40 

1.75 

2.25 

2.50 


□ 

□ 

□ 


10-WATT ZENERS. 3-2O0V. State 
desired voltages _ Each $.40 

50-WATT ZENERS* 6-2O0V, State 
desired voltages. _Each $1.50 

SILICON BILATERAL SWITCH. 

Replaces 2 SCR's by firing In 


either direction when breakdown volt¬ 
age Is exceeded. Used in light dim- 
mers, etc* ... ..2/$ LOO 

□ JQOG PRY at 3A, full wave bridges 

—..—...$3.50 each 

□ NEON LIGHT OR NIXIE TUBE 

drivers* An NPN, TO-18, 5, tran¬ 
sistor with a VCBO of 120 ...3/$f.0O 

□ SIM to 2N2875 (PNP) . Silicon 
20 watts with 30 MHz cut off, 

—$*7S 

□ HIGH VOLTAGE NPN 150V* 

VBCBO at 2.5A. High HFE in 
TO-55 pack __,*_......____ $ * 75 

SILICON POWER RECTIFIERS 
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| 

3A 

J2A | 

20A 


40A 
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I 

.09 

.30 

.40 
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! 

.16 
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1 

*30 
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1 

1.60 


800 

1 

*40 

1.25 

1.50 


2.30 


1000 

i 

.55 

1.50 

1.80 


2*70 


Terms: FOB Cambridge, Mass. 

Send check or money order* Include 
postage. Average weight per package 
Vi tb* Allow for COO. Minimum order 
$3.00* 


^S- 
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T 

A 

L 

A 

L 

1 

T 

E I 
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S 


POST OFFICE BOX 74C 

SOMERVILLE. MASS. 02143 

featuring transistors, rectifiers and 

components 

SEND FOR OUR FALL CATALOG 


INTEGRATED 

CIRCUITS 



R. P I I P F" I 0 P S *90 

SR Clocked Flip Flaps _*.*.$1.15 

SRT Flip Flops *,*. $IJ5 

Expandable OR Gatos .. .....$ 1.00 

JK Flip Flops *_ $1.15 

Dual NAND NOR Gates ...**$1*00 

OR Expanders ***** . **.$1*00 

Dual AND Gates ***** _*..$L00 

Quad NAND NOR Gates .$1-00 

TO-85 flat pack* with holder* Guaranteed 
tp work. They come complete with sche¬ 
matic* elect* characteristic sheet & some 
typitial applications* 

Top Hat and Epoxy, 

PRV I *AMP 
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Silicon Controlled Rectifiers 
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frozen ice pack it would back away from 
the ice and then full steam ahead. The ship 
would slide up on the ice and the sheer 
weight of the boat plus the sharp edge un¬ 
derside would sort of break and cut through 
the ice. Whep the ice broke there would be 
a sharp snap, then a big splash as the bot¬ 
tom of the boat hit the water up under the 
ice. Then it would back away and steam 
ahead into the solid ice again. This was 
repeated over and over, gradually bringing 
us closer to Antarctica. 

After about 3 days and nights of this 
maneuvering we were finally some 200 or 
300 miles south of Bouvet and all the time 
the ice pack was getting thicker and the 
weather getting much colder. It was rough 
going and very slow forward motion too. At 
the rate we were going, its hard to say how 
long it would have taken us to get to the 
continent of Antarctica. I never did get the 
chance to find out because one time we 
banged into the ice and then the water 
started to freeze in back of the ship, making 
it difficult to back up for the next banging 
ahead job. The Captain decided, right then 
and there, that it was time to stop going 
south since the ice breaker might get frozen 


into the ice pack if the weather and water got 
a bit colder. After a lot of back and forth ef¬ 
fort the ship was finally turned around and 
we headed straight for Capetown, South Af¬ 
rica. 

All this time I was on the air except when 
I was out on deck watching all the action 
that was taking place breaking through the 
ice pack. Getting back to Capetown took 
three days and nights. After two days we 
departed from the ice floes. The ice pack 
stalls at a sharply defined line and when 
you leave this line you only see a few pieces 
of floating ice here and there and an oc¬ 
casional iceberg. 

Leaving the ice floes, we came into what 
I call the “whale waters.” Many of them 
were seen, usually in herds it seemed to 
me. Sometimes as many as 25 or 30 would 
be seen with their water spouts spouting 
water. When we were close enough 1 could 
actually hear them “blow.” I suppose that’s 
where the expression “there she blows’* comes 
from. Many times the ship would get right 
into the middle of a “herd” of these whales 
and most of them would dive straight down, 
with that big tail flipper sticking straight up. 
When you consider the size of these animals, 
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HEADSET SPECIAL 


Complete with 2 earphones, cush¬ 
ions, headband, cord and hand 
microphone with push-to-talk 
switch, each $1.50 

TALLEN CO., INC. 

300 7TH STREET 
BROOKLYN, N Y. 11215 


VHF FET CONVERTERS 

SO and 144 MHZ Converters and Preamps presently 
available with higher bands soon available! 

With commertlt! design ind a pecs, these devices hive low 
noise figures. low Inter mod illation and rfossmodutation dis¬ 
tortion and high image fejection. They are designed for 
the serious VHFer and are com pall Lively priced. 

You cannot buy these units until you've studied our sped- 
float ions. 

W rife: TeleTee ASSOCIATES 
PO Box 808, San Ink Obispo, Calif, 93401 


LET W3KT 
FORWARD YOUR 
DX QSLs 

QSLs forwarded promptly to foreign 
QSL Bureaus, QSL Managers, or, if neces¬ 
sary direct to DX stations. 

Four cents each or 30 per dollar. 

FIRST CLASS MAIL 
SAVE TIME 

NO MEMBERSHIP FEE 
SAVE MONEY 


W3KT QSL SERVICE 

RD l„ Valley Rd., Malvern* Penna. 19355 



SMALL BUT POWERFUL 

DON'T BE FOOLED BY 
IMITATIONS! 

Get the ORIGINAL 


SYDMUR SOLID STATE "CD'* IGNITION SYSTEM 1 

High Quality Component* used throughout. Fiberglass Printed 
Circuit Board. Unitized Construction. Simplified Kit Assembly. 
Reduces Ignition Interference. 

ORDER yours TODAY! 

COMPAQ Assembled . $34.75* 

COMPAQ KIT... 24.95* 

" Add 7 5e for mailing and handling 
N.Y. State Residents add Sales Tax. 

SYDMUR ELECTRONICS SPECIALTIES 

1268 E. 12th St. Brooklyn, N.Y. 11230 


it s hard to believe how well they can get 
around in the water. Nothing sluggish about 
them that I noticed; they had plenty of life. 
The afternoon of the 3rd day, the big moun¬ 
tains just out of Capetown could be seen. 
Suddenly we were back in civilization again 
—and it did seem good to be back. 

There on the docks were my friends jack 
and Marge (ZSIOU and ZS1LRM) waiting 
for me. They both pitched in and helped 
me unload everything and we went to their 
home some 25 miles out of the city at a 
beachside place called the Strand. As usual 
they had their “Fridge” full of Cokes espe¬ 
cially for me. Their fruit season had come 
in while 1 was away, so they were loaded 
with every kind of fruit you could imagine. 
Peaches, grapes, figs, plums, apples, melons 
and some other fruits I had never seen be¬ 
fore. Since my stay was a short one, 1 didn’t 
have time to really ‘do my duty in regards 
to eating all that fruit. 

With regrets, the time came for me to 
depart. I had lots of places to visit and op¬ 
erate from before heading back to South 
Carolina . . . and Peggy. . . . W4BPD 

Down Under Award 

This large co ored attractive certificate 
will be awarded to any license ham who 
has QSL confirmation of having worked the 
following VK areas; 

1. 50 VK’s worked on three (3) bands, 
and in five (5) areas, VK0-VK9. 

2. Plus five (5) Oceania countries. 

Send list of QSL’s and declaration by two 
club or committee members eon* rming they 
have seen the QSL’s to VK4SS, 35 Whynot 


Street, West End, Brisbane, Queensland, 
Australia. Cost: 5 IRC’s or one dollar in 
stamps. Free to shut-ins and handicapped. 

Mark Losseff — 

Ex U2GU and active SWL 

We have been informed of tile pass¬ 
ing of Mark Losseff of Kaluga, U.S.S.R. 
Mark was an amateur before the war 
and was licensed as U2GU. He was 
the first Russian amateur to work the 
U S. on 7 MHz in August 1927. This 
was done with 5-watts power, and a 
two-tube receiver. He was also a com¬ 
mercial operator aboard merchant ships 
and ice breakers. He was a political 
prisoner during the time of Stalin, and 
had been an active SWL since the war. 

































The World's First 117V/12V All-Transistor 

Communications Receiver Is Available Now 

■ 

In 150 Radio Shack Stores Coast to Coast! 


THE L.fStJClt DX-T50 

• Over JO semiconductors — no tubes $ no 
nuvistors — the DX-150 is 100 % solid state! 

• SSBl CWjAM reception f covering S3SKC 
through 30MC in 4 slide-rule bands! 

• Product detector for SSBjCW, plus fast 
and slow AVC ; variable-pitch BFOI 


New, big, exciting, professional — the 
Realistic DX-150 obsoletes tube receivers 
and warm up, banishes forever your depend¬ 
ence on house current to stay in opera¬ 
tion. For example: the DX-150 will run 100 
hours on 8 O-cells if current fails, or isn't 
available, or on field day. Additionally, it 
will operate from a car's cigarette lighter or any other mobile 
or base 12 VDC source! Of course a 117VAC power supply is 
built in. DX-150 is a husky brute: 14Va x 9 V 4 x 6 ^ 2 ", with a 
massive silver extruded front panel, solid metal knobs, grey 
metal cabinet, 14 pounds of quality. 




ONLY 


119 


95 


• lllumi noted electrical bandspread fully 
calibrated for the Amateur and CB bands! 

• Cascade RF stage ; ANL for RP and AF ; zener- 
stabiliied; OTL audio; illuminated "5" meter! 

• Built-in monitor speaker plus front-panel 

jack for external (optional) matching speaker! 


THERE’S A STORE NEAR YOU! 


ARIZONA - 
ARKANSAS — Little Rock 

California —Anaheim, 

BaktKifle'd, Covina, Do«ri^y, 
Garden Gre-e. lngie*Qod, 
to Habra, Lonj; Beach, 

Los Angela!, Mission Hills, 
Mountain View ( Oakland. 
Pe&adana, Pomona. Reseda. 
Sacramento* Sian Bruno, 

San Diego. San Francisco. 
Santa Ana. Santa Monica. 
Torrance. West Covina 
COLORADO — Denver 
CONNECTICUT-Hamden, 
Manchester, New Haven, 

New London. Orange, 
Stamford. Wesi Hartford 
FLORIDA «— Jacksonville, 
Orlando 

GEORGIA — Atlanta 
ILLINOIS — Chicago 
KANSAS — Wichita 
LOUISIANA — Now Orleans 
MAINE — Portland 
MARYLAND—- Langley Park 
MASSACHUSETTS — Boston, 
Braintree. Brockton. Brookline, 
Cambridge. Framingham* 
Lowell, Medford. Natick, 
Quincy, Saugus. Springfield, 
Waltham, W^t Springfield,, 
Worcester 


MICHIGAN — Detroit 
MINNESOTA — Minneapolis* 

St. Paul 

MISSOURI — Kansas City, 

St* Joseph. St, Louis 
NEBRASKA -Omaha 
NEW HAMPSHIRE — 

Manchester 

NEW JERSEY— Pennsauken 
NEW MEXICO—Albuquerque 

NEW YORK — Albany, 
Binghamton, Buffalo, New 
York, Schenectady. Syracuse 
OHIO — Cincinnati, Cleveland 

OKLAHOMA — Oklahoma City, 
Tulsa 

OREGON Portland 
PENNSYLVANIA 
Philadelphia, Pittsburgh 
RHODE ISLAND — Providence* 
East Providence 
TENNESSEE —- Memphis, 
Nashville 

TEXAS — Abilene. Arlington, 
Austin, Brownsville* Corpus 
Christi, Dellas, Fort Worth* 
Houston* Lubbock, Midland, 
San Antonio, Sherman, Waco 
UTAH—Sait Lake City 
VIRGINIA — Arlington* Virginia 
Beach 

WASHINGTON — Seattle 


A NEW STANDARD OF RECEIVER VALUE! 

Priced Radio Shack's way (factory to-you) the DX-150 saves you 
about $100 off traditional pricing methods. Yet it offers 11 front 
controls; dual power supply; 12W f slide-rule dial in 5 colors; 
continuous coverage from 535KC through 30MC, including 160 
through 10 meters; separate detector circuits for AM (diode/ 
and SSB/CW (4-diode bridge); sensitivity good to 0.5/tv at 30MC* 
Nobody but nobody but 44-year-old Radio Shack could have 
created this unique product for $119.95* You better believe iti 

DX-150 CUSTOM ACCESSORIES 


Exact * match external Voice - Frequency 
speaker cuts out built-in monitor, includes 
lead and plug. 20-1500: $7*95 {4 lbs*) 

12VDC portable pack with all cables, plugs r 
S-long-life batteries; includes plug-to-plug 
and plug-to-lighter cord sets* 20-1501: Only 
$7*95 (wt. 4 lbs* w/batteries) 


REALISTIC 



ORDER BY MAIL! IN PERSON! FREE FOLDER! 
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RADIO 

SHACK 


East: 730 Commonwealth Are., Boston, Mass. 02215 
Wests 1515 So. University Or., Ft. Worth, Tex, 76107 

Dept. SV 


Please rush me the item I've checked below, 

I enclose $_, plus 500 for postage and handling: 

□ FREE 1968 Catalog □ Matching Speaker, 20-1500, $7.95* 

□ FREE DX-150 Folder □ 12 VDC Power Set, 20-1501, $7,95* 

O Receiver, 20-150, $119.95* * Pius Shipping Cost: 

14 lbs., 4 lbs., 4 lbs. 

Name (print)____,_ 

Street__ 

City_ 


State 


Zip. 
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Gus Browning W4BPD 

Route I, Box i 61 A 

Cordova, South Carolina 29039 


WTW Report 


After a visit with Wayne and Jim when 
Peggy and I were on our way to Expo 67, 
some of the rules of WTW are being 
changed. The basic rules are unchanged. 
Starting from this time on we are going to 
accept cards in multiples of less than 100. 
We are starting a WTW Honor Roll which 
will be in each issue of 73 Magazine. The 
interest at this time is growing by leaps and 
bounds and we think by having a monthly 
Honor Roll the interest will grow even more. 
Here are the new rules about submitting 
your cards: 

28-MBz CW or Phone: After WTW-100 you 
may submit cards in multiples of 10 or more 
lip to 150; any number over 150. 

21-MHz CW or Phone: After WTW-100 you 
may submit cards in multiples of 25 or more 
up to 200; any number over 200. 

14-MHz CW or Phone: After WTW-100 you 
may submit cards in multiples of 25 or more 
up to 200; any number over 200. 

7-MHz CW or Phone; After WTW-100 you 
may submit cards in multiples of 10 or more 
up to 150; any number over 150. 

3.5-MHz CW or Phone: After WTW-100 you 
may submit cards in multiples of 10 or more 
up to 150; any number over 150. 

160-Meter CW or Phone: You may submit 
cards in multiples of 25 or more up to 50; 
anv number over 50. 

Submit your cards along with your tally 
sheet to your usual QSL check point as listed 
in 73 Magazine. If you don’t have this infor¬ 
mation, drop me a line with an SASE (self- 
addressed stamped envelope) at the address 
shown above. The address of your check 
point will be sent to you. Don’t send any 
cards to me unless you are sure there is no 


check point for your area. There are present¬ 
ly check points for most areas of the world 
and the U.S.A. (See list in last month’s issue 
of 73.) 

I want to caution everyone again about 
the possibility of sending in cards that are 
not authentic. Cards are inspected very 
carefully for such things as call-sign changes, 
date changes, signature changes and com¬ 
parisons, and general card appearance—one 
that doesn’t look like any card that lias been 
submitted before. Remember fellows, 1 look 
at lots of cards and I know how most of them 
look. I also see many reports of stations that 
the DX’ers have been working—especially the 
rare ones. If you are the only one in the 
world that has worked some rare spot and 
you get a card lor the QSO, I am going to 
write the sender of the card and ask ques¬ 
tions, hraudalent cards may disqualify you 
from WTW—we intend to make this an hon¬ 
orable award and we are going to keep it 
that way. I have been around a long time 
and I know something about DX; I also 
know something about photography and the 
printing business. But mainly I know what 
DX and other fellows have been working and 
I know what stations don’t QSL as a rule. 

Please police your own cards OM and 
let’s both of us keep from embarrassing each 
other. I hate to have to say such things, but 
it’s necessary because at times I have to do 
some of the things mentioned above. If your 
cards are good honest ones you have nothing 
to worry about. So much for the QSL card 
situation—1 hope I have not made anyone 
mad by the above comments and remarks. 

Everyone who has received our WTW 
Country/Tally sheets, please, in the blank 
spaces I allowed enter the obvious countries 
I missed. One of these days I will be making 
up new lists on a greatly reduced scale. 
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When thev are readv for distribution I will 
let you know. Space will be allowed on them 
for about 10 years of record keeping and 
this time there will be mo missing countries 
like the first run has. Another item I would 
like to mention is about QSL cards you send 
me or to the verification points. Please un¬ 
derstand how we operate—we send $1.00 
along with each application to 73 Magazine. 
This helps defray the cost for the certificate, 
mailing and handling. Now the problem of 
returning your cards. Whether you want 
them returned by registered mail, or certified 
mail (cheaper than registered), first class, 
or third class is up to you. We will return 
your cards via the class of mail that you 
cover in your allowance for this. This is 
above and beyond the $1,00 for the certifi¬ 
cate. Please don't send any cards directly to 
73 Magazine —this upsets our system and 
slows everything down. 

I would like to say again that the WTW 
DX award is not in competition with any 
other DX award. It’s a new DX award and 
will stand on its own feet. It's designed with 
the weary DXer in mind, something new for 
him to shoot for. If you are too old, and not 
interested in working the DX that’s in there, 
it's not for you. There is always 75-meter 
phone, 10-meter short skip, traffic handling, 
etc., for those of you who are not DX’ers 
any longer. 

Miller WTW Credits 

The seemingly conclusive and massive 
evidence than >on Miller actually never 
visited the Laccadive Islands and actually 
operated from seme other place when he 
signed VU2WNV/4 caused a good deal of 
distress for the WTW award committee, as 
you can appreciate. Obviously this meant 
that the serious questions that had been 
raised about other Miller expeditions should 
be considered with less weight being given 
to Don’s “word” and more to the statements 
of others and the circumstantial evidence. 

i he award committee rapidly found itself 
getting into the same hassles as the ARRL 
committee, which is an extremely unenviable 
position. Happily, a solution suggested itself 
which seems simple in retrospect. Since 
WTW accepts any country for the award 
that is accepted by any national amateur 
radio society, it was a simple matter to carry 
this one step further and accept any DXpedi- 
tion or unusual operation that is accepted by 


NEW! IMPROVED! 

SOLID STATE 

FREQUENCY CONVERTERS 



Priced from only SI 4.95 to $39.95 


OVER 5000 FREQUENCY COMBINATIONS FROM 
.45 MC TO 475 MC AVAILABLE FROM STOCK. 

MANY NEW MODELS TO CHOOSE 
FROM OFFERING A TOTAL OF THE 
FOLLOWING: Crystal control, vari¬ 
able tuning, UHF epitaxial transistors, 
FET transistors, noise figures as low as 
2.0 db, full wave varactor diode tran¬ 
sistor protection, sensitivity better than 
2/10 microvolt, fully shielded oscil¬ 
lators and band-pass filters to elimi¬ 
nate spurious frequencies, zener diode 
voltage regulation, 6 to 12 volts posi¬ 
tive or negative ground, slug timed 
coils, double tuned R.F. stages, tuned 
mixer stages, wide band l.F. amplifiers. 
All fhis plus the highest quality com¬ 
ponents carefully assembled, tested, 
and guaranteed. 

We have exactly what you want at a 
lower price and better quality than you 
can obtain elsewhere. See our new 
multiple oscillator converters for moni¬ 
toring two or more frequencies simul¬ 
taneously! 

24-hour special delivery service avail¬ 
able on many models. 

Send for yeur free 1967 converter catalog. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave. Hollis, N. Y. 11423 
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COMPRESSION AMPLIFIER $35.00 

These government surplus limiting amplifiers of¬ 
fered at a fraction of their cost and they are 
brand new unused. Input & output impedance of 
600 ohms, Self contained 115 volt 60 cycle power 
supply. Gain 36 db plus or minus 1 db. Upgrade 
your shack for professional performance with this 
beautiful rack panel commercial grade equipment. 
DB out meter on front panel. 



CV 57/URR TELETYPE CONVERTER 

Brand new in crates, IF frequency 395-470 kc. 


Only three available \$100*00 each 

CV 60/URR ...... r $150,00 


866A SOLID STATE TUBE REPLACEMENT 

1 year guarantee ....$10.00 


VARACTOR, simitar to MA4G60A. Good for 20 
watts at 432 MC. W/circuit diagram . . . . . .$5,00 


FOR YOUR LINEAR: Computer grade capacitors, 
500 mf, 310 volt, each ............ .$1.00 



Variable Voltage Transformer from unused Military 
equipment. Just the thing for your Linear. Variable 
from 0-130 volts good for 22,5 amps. Input of 
115 V 50/60 cycle. $28.00 each 

GEIGER COUNTER CHASSIS assembly, fully wired, 
transistor power supply operated from 9 volts, 
with 100 microamp meter. Less geiger tube. With 

schematic. $4.40 each 

FALL CATALOG NOW READY .. .25^ 

All material FOB Lynn, Mass, 


MESHNA 

19 ALLERTON ST.. l^NN, MASS. 01904 


any national amateur radio society. 

This is bad news for the DX’ers, unfor¬ 
tunately, for this means that the Don Miller 
operations at St. Peter and Paul Rocks, Heard 
Island, Chagos, Laccadive Islands, and 
Navassa Island cannot count for WTW, 
since not one national society accepts any 
of these operations as valid. And it seems 
highly probable at this writing that the 
ARRL DXCC Award Committee may at any 
time rescind its credit for the Baha Nuevo, 
Niue Island, Blenheim Reef, Minerva Reef, 
and one or two others, many of which will 
affect the WTW credits if deleted. 

We would have infinitely preferred it if 
we could have accepted as many operations 
as possible for WTW, but the prospect of 
trying to get positive proof of where Don 
has or has not really been is exhausting for 
he seems to have little or no evidence to 
offer in support of his claims lor his opera¬ 
tions. 

Worked The World Rules 

The WTW award is issued by 73 Magazine 
and is available to radio amateurs who can 
provide proof of contact with amateur radio 
stations in 100, 200, 300, and 350 countries 
on one particular band using one inode. All 
contacts must be made within a five year 
period, with no cards dated before May 
1066, the start of the award. 

Now, to define our terms. A country is 
any place in the world which is accepted by 
any national amateur radio society as a 
“country.” 

Proof of contact is normally a QSL card 
wl lich clearly shows the band used, the mode 
used, the call of the station contacted, the 
time and date ol the contact, the signal re¬ 
port, and the location of the station sending 
the card. 

Separate awards are available for phone 
and CW and for each amateur band. 

Cards may be sent to Gus Browning 
W4BPD, Route I, Box 161 A, Cordova, South 
Carolina 29039 together with $1 or seven 
IRC's to help defray administration expenses 
dr to any other societies or clubs listed in 
the WTW columns in 73. It is a good idea 
to send your cards registered and include first 
class postage for their return. 

The WTW award is for your enjoyment 
and it is hoped that no one will attach more 
importance to it than it really deserves. Cer¬ 
tainly, cheating is unforgivable. 

. . . W4BPD 
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Worked 

14 MHz SSB WTW-200 

1. Gay Milius W4NJF 

2. “Hop” Hopple W3DJZ 

3. Dick Leavitt K3YGJ 

4. joe Butler K6CAZ 

14 MHz SSB WTW-100 

1. Gay Milius W4NJF 

2. Bob Wagner W5KUC 

3. “Hop” Hopple W3DJZ 

4. Bob Gilson W4CCB 

5. Jim Lawson WA2SFP 

6. Joe Butler K6CAZ 

7. Warren Johnson W0NGF 

8. Lew Papp W3MAC 

9. George Banta KJSHN 

10. Dan Redman K8IKB 

11. Paul Friebertshauser W6YMV 

12. Jay Chesler W1SEB 

13. James Edwards W5LOB 

14. Bill Gallowav W4TRG 

15. Olgierd Weiss WB2NYM 

16. Jose Toro KP4RK 

17. Gerald Cunningham W1MMV 

18. Edward Bauer WA9KQS 

19. Dick Tesar WA4WIP 

20. G. "Cus” Brewer W4FPW 

21. Jack McNutt K90TB 

22. Charles R, Sledge W4JVU 

23. Ira C. Crowder DL5HH 

24. lames Leonard W4FPS 

25. Richard Leavitt K3YGJ 

26. Gordon Read VE6AKP 


the World 

27. Paul Haczela K2BQO 

28. Don B. Search W3AZD 

29. Len Malone WA5DAJ 

30. Egon Gadeberg OZ3SK 

31. G. Coull ZL30Y 

32. John F. Berryman K4RZK 

14 MHz CW WTW-100 

1. Vic Ulrich WA2DIG 

2. James Resler W8EVZ 

3. Dan Redman K8IKB 

4. Robert C. Sommer W4CRW 

5. John Scanlon WB6SHL 

6. Newton K. Gephart W9HFB 

7. Fred A. Fisher WSODJ 

21 MHz SSB WTW-100 

1. Ted Marks WA2FQC 

2. James Lawson WA2SFP 

3. Joe Hiller W40PM 

4. Scott C. Millick K9PPX 

5. Paul Friebertshauser W6YMY 

21 MHz CW WTW-100 

1. Joe Hiller W40PM 

28 MHz SSB WTW-100 

1. James L. Lawson WA2SFP 

2. Ansel E, Gridley W4GJO 

7 MHz CW WTW-100 

1. Rex G. Trobridge W4BYB 

2. R. Sigismonti W3WJD 



“Beamed-Power”ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and "Baiun" Fed for "Balanced Pattern" to assure 
’’TOP-MAN-ON-THE-FREQUENCY" Results ° 


with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement, and Tetrex 
products are in use In 139 Lands 


Enjoy, World renown TELREX performance, 
value and durability! Send for PL67 tech, data 
and pricing catalog, describing professionally 
engineered communication antenna systems, 
rotator-selsyn-indicator systems, "Baiuns”, I.V. 
Kits, Towers, "Mono-Pole”, “Big-Berthas”, ac¬ 
cessories, etc., etc. 

Communication 

Engineering 

ASBURY PARK. NEW JERSEY 07712, U.SJt. 
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$ 279.95 

SHIPPING COLLECT 
COMPLETE WITH LENS 


SUB MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

THE VANGUARD 501 Is a completely automatic 
closed circuit television camera capable of transmit¬ 
ting sharp, clear, live pictures to one or more TV sets 
of your choice via a low-cost antenna cable (RG'59U) 
up to a distance of 1000 ft without the need for ac¬ 
cessories or modifications on the TV sets. The range 
can be extended indefinitely by using fine amplifiers 
at repeated intervals or by using radio transmitters 
where regulations permit. 

There are hundreds of practical uses in business, 
home, school, etc, for any purpose that requires you 
or anyone chosen to observe anything faking place 
anywhere the camera is placed. Designed for contin¬ 
uous unattended operation, the a I l-translstor circuitry 
of the 501 consumes only 7 watts of power. 


SPECIFICATIONS: 

• Measures 2W' x 4" x T r (excluding lent and connectors). 

• Weighs 3Ya lbs. 

• Operates on 100-130 volts 50 or 60 cycles, 7 Watts, 

• Tested at 10° to 125° F, 

• Advanced circuitry utilizing 35 semi-conductors most of 
which are silicon, 

• Field effect input circuit for minimum video noise, 

• Resolution guaranteed to exceed standards set by 525 
tine TV receivers* 

• RF output 30,000 microvolts adjustable for channels 2 
to 6. 


• Video output 1.5V p-p composite with standard iiega- 
five sync (random interlace), 

• Viewable pictures obtainable with illumination as low 
as 1 ft. candle. 

• Vidkon controlled light compensation; 150/1. 

• Adjustable iris on lens enables use in bright sunlight. 

• New long life, sub-miniature vidkon with spectral re¬ 
sponse similar to Type 7735A, 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture quality 
when line voltage and temperature fluctuate, 

• Alt parts guaranteed for 1 year (except for open fila¬ 
ment on vidkon or breakage), 

• Fast, low-cost service always available from our factory 

in Hollis, N.Y. f J 

Pre-set adjustable centrals include the folio win a: Video gain, 
video compensation, pedestal level, target voltage, beam voltage, 
beam alignment, electrical focus, horizontal frequency, horizontal 
size, vertical frequency, vertical size, vertical linearity, modula¬ 
tion and RF frequency output. 

Send your order direct to oar factory 


VA NGUARD LABS 

196-23 Jamaica Ave. Dept. H Heltis, N.Y. 11423 



NEW PRODUCTS 


Lafayette HA-600 



The Lafayette HA-600 is an all transistor¬ 
ized, general coverage, receiver which in¬ 
corporates both 117 Vac and 12 Vdc power 
supplies. Covering five amateur bands, this 
new receiver uses 2 FET s in the front end 
rf stages to assure high sensitivity with 
a low noise factor. Ten high-performance 
transistors and 8 diodes compliment the 
FET’s to provide a new high in receiver en¬ 
gineering. Tuned rf and mixer stages com¬ 
bine with two mechanical filters to provide 
high sensitivity with superior selectivity for 
AM /CW / SSB reception. 

Other fine features include a variable BFO, 
series-gate noise limiter, ave, electrical band- 
spread, 100 kHz crystal calibrator product 
detector for SSB/CW, and accessory 117 V 
socket. Selectivity ±6 kHz at 60 dB down, 
±2 kHz at 6 dB down. Tnterriiedite fre¬ 
quency: 455 kHz. BFO frequency: 455 kHz 
i:2.5 kHz. Antenna impedance: 4, 8, and 
500 ohms. Headphone impedance: 8 ohms. 
For further information about the HA-600 
write Lafayette Radio Electronics Corpora¬ 
tion, 111 Jericho Turnpike, Syosset, L. I., 
New York 11791, 

Barker & Williamson LPA-2000 

Barker and Williamson has announced 
production of a new rf power amplifier ca¬ 
pable of delivering the maximum legal power 
of 1 de kolowatt input for the amateur serv¬ 
ice. Designated the LPA-200, this amplifier 
will deliver better than 1400 watts PEP out- 






































put to the antenna at the 2 kW input level 
on SSB. The power supply utilizes silicon 
diodes to maintain low heat and maximum 
efficiency. The operator can select either 
3000 volts for SSB, or 2100 volts for CW, 
RTTY, and tune up. Two meters on the face 
of the amplifier monitor all circuits. Relative 
output sensitivity can be adjusted from the 
front panel. 

The B & \V LPA-2000 Linear Amplifier 
is designed for a frequency coverage of SO 
through 10 meters with overlap for MARS. 
It employs a 3-1000Z Eimac zero-bias triode 
with a rating of 1000 w atts plate dissipation. 
This desk-top unit has a built-in power sup¬ 
ply and uses forced air blowing for cooling. 
It stands approximately 18 inches wide, 16 ft 
inches deep, and 11 inches high; weight is 
approximately 75 pounds. 

Complete technical details are available on 
request from Baker & Williamson, Bristol, 
Pennsylvania. 


Motorola Silicon Transistors 



A new series of silicon transistors for high- 
gain, low-noise amplifiers and mixers or 
other VHF/UHF small signal applications 
to 1 gHz is now available from Motorola 
Semiconductor Products Inc. The 2N4957-9 
series of transistors features maximum noise 
figures as low as 3 dB and minimum power 
gains as high as 17 dB at 450 MHz in the 
common emitter configuration. At 1 gHz the 
2X4957 delivers a typical common emitter 
power gain of 13 dB at a typical noise figure 
of 5 dB. This performance makes them well 
suited for critical front-end applications with 
a relatively low' price in comparison with 
other transistors designed for operation at 
these high frequencies. 

Further information am! complete specifi¬ 
cations are available from the Technical In¬ 
formation Center, Motorola Semiconductor 
Products, Inc., Box 955, Phoenix, Arizona 
85001. 


ROHM. 

Tall in the tower field 

ROHN towers have distinct ad¬ 
vantages . . . not inherent in 
other towers manufactured for 
the same purpose . . . CATV, 
microwave, communications, 
broadcast, home TV or amateur 
use. 

Unusual Strength « Remarkable 
Durability • Complete Versatility 
• Outstanding Service • Functional 
Design • Attractive appearance 

These advantages are the result 
of computer — assisted engi¬ 
neering and design, modern 
manufacturing techniques and a 
continual search for methods to 
raise ROHN standards. 

In addition, ROHN warehouses 
complete lines of towers, light¬ 
ing, microwave reflectors and 
accessories and provides com¬ 
plete turnkey tower erection 
service throughout the world. 

Representation and Distribution 
Worldwide 

ROHN. 


Home Office 

P.0. Box 2000, Peoria, Illinois 61601 
Ph. 309/637-8416 TWX 309/697-1488 
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A COMPLETE "LINE-UP" OF ALL 
THE POPULAR TRANSCEIVERS 
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WE ALSO STOCK ACCESSORIES FOR ABOVE 

For Additional Information, Write for 
our "Transceiver Portfolio" #73TR 


Going Mobile??? Good Mobiles Go 

We stock complete line of NEW-TR0N1CS Antennas, 
including the new "SUPER-HUSTLER". 

We maintain the largest stock of used equipment 
in the Northeast — Engineering Department — Time 
Payment Plan available. 

WRITE FOR LATEST COMPLETE LIST 


U4Ut& 


RADIO 


P O BOX 312 CONCORD N. H. 03301 

FONE 603-225 33S8 


INSTRUMENT REPAIR 
AND CALIBRATION 

Quick service and 
reasonable prices 

Don't sit there chewing your 
nails because your VOM, 
VTVM, 'scope, or what have 
you, won't work. Let us put it 
in tip-top condition so you 
can get on with your job. 

WE CAN SERVICE ANY TEST 
INSTRUMENT. ALL MEASUREMENTS 
TRACEABLE TO N.B.S. 

LEBA INDUSTRIES 

East Pepperell, Mass. 01437 
Phone: 617-433-6771 
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Share Model 444T 



This new variable output, transistorized 
base station microphone, specifically de¬ 
signed for radio communications applica¬ 
tions, provides optimum performance when 
used with single sideband transmitters as 
well as AM and FM units. It is particularly 
useful with transmitters which lack sufficient 
gain to attain 100% modulation. 

The Model 444T gets its variable output 
advantages from a built-in, two transistor 
preamplifier with volume control. The pre¬ 
amplifier unit is equipped with a self-con¬ 
tained battery with a life of over 300 hours. 
In design and appearance, this new micro¬ 
phone is similar to the Shure Model 444, It 
has an extremely rugged controlled-magnetic 
element, and provides tailored frequency 
response for highest “talk power” as well as 
protection from clipping or overload. The fre¬ 
quency response is 200 to 6,000 Hz. Other 
features include press to talk bar, adjustable 
height (9/4-12 inches), and a rugged Armo- 
Dur case. For additional information write 
Shure Brothers, Inc., 222 Hartrey Avenue, 
Evanston, Illinois 60204. 

Antperex Power Transistors 

A series of silicon n-p-n Power Transistors, 
A200/A201/A202, which feature high-power 
output and high-power gain with excellent 
fail-safe characteristics, has been announced 
by Amperex Electronics Corporation. They 
are low-voltage devices, intended for use in 
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Antenna Handbook, Volume 1 

Ken Glanzers new Antenna Handbook, 
Volume 1 published by Cowan presents some 
very good information, but be careful of 
errors, K7GCO’s style of writing is charming 
and except for a few drafting errors, the 
illustrations are bountiful and clear. How¬ 
ever, I found several places where I could 
argue for accuracy or generalization of spe¬ 
cifics. 

The author, for example, in referring to 
rf ammeters in balanced feeders between 
his tuner and antenna, says, “The rf am¬ 
meters will show unbalance in the feedline, 
indicate modulation percentage, relative im¬ 
pedance, and adequate grid drive.'* First of 
all, what unbalance in the feed system—the 
tuner, the antenna, the feed lines, or all three? 
Also, correct modulation percentage will be,' 
indicated only if a pure sine wave is used 
and carrier shift can nullify that; voice modu¬ 
lation cannot be accurately determined. 
Furthermore, the rf ammeters will indicate 
relative impedance only in the absence of 
reactance or its common power-factor prob¬ 
lem. And lastly, the rf ammeters in the feed¬ 
line will indicate adequate grid drive only 
in very carefully controlled laboratory demon¬ 
strations which are of little practical value 
to the ham. For the newcomer, this is too 
much generalization of fact if he seriously 
wants to learn the amateur game. The author 
has rolled over other minor sins almost as 
rapidly. 

I regret very much that I can not recom¬ 
mend the first edition of this handbook to 
anyone who is unable to readily sort out 
opinion and typographical errors from what 
he needs to build his knowledge upon. 

. , . George Bonadio W2WLR 

Conductive Silver Epoxy 

The Starnetics Company has just brought 
out a new aerosol-packaged conductive-silver 
coating called CS-1. This material results 
in surface sheet-resistivities of less than 0.1 
ohm per square. It is air drying, and has 
applications in shielding, grounding, termi¬ 
nations and repair operation. Pure silver is 
dispensed within a plastic binder, resulting 
in a dense, thick, adherent film with a con¬ 
ductivity approaching that of silver. Trial 
six-ounce containers are available at $14.50 
each. For further information, write Star¬ 
netics, 10639 Riverside Drive, North Holly¬ 
wood, California 91602. 


GET IT from G00DHEART! 



EVERYTHING UNCONDITIONALLY GUARANTEED! 

Brand new VHF rcvrs in original cartons; look 
exactly like the familiar BC-453 Command 
Rcvrs but are 9-tube superhet 108-135 me AM 
rcvrs and very easy to power Sc control with¬ 
out touching anything inside the unit; you 
can even connect an S-Meter externally- We 
furnish schematic and complete instructions 
on all pin connections and also a spline tuning 
knob. A.R.C. Type No. R13B* No tuning dial; 
use graph of freq* vs knob turns. 2 uV 
sensitivity, 2 HF f 3 IF stages. Shpg wt* 9 lbs. 

fob Los Angeles....... ...BRAND NEW..*<$22.50 

R32 is same but w/adjustable squelch . $27.50 


DZ-1 Superhet revr 15-70 Sc 100-1500 kc*. 89.50 

R -2 3/ ARC-5 Command revr 190-550 kc. .*,****14.95 

A.R.C. 12 #22 Command revr 540-1600 kc. 17.95 

APR-4Y AM./FM Revr mod. to 115 v 50/60 ey, 
with pwr plug, book, tuners 38-100O me**. .250.00 
CV-253/ALR Tuner brand new 38-1000 me 250.00 

APR-4Y with CV-253 ..***... ***.425.00 

P.U.R* for tuners 975*2200 and 2175-4000 me. 

AC pwr sply good for ART-13 w/data *****.**49.50 
RA-G2-B is AC pwr sply for SCR-522, only 17.95 
TDQ xmtr 45 W Po A2 # A3, 115-156 me ***<295.00 
TDZ xmtr 30 W Po A2 t A3, 225-400 be. ****495.00 

LM-14 freq. meter. *01% 125 kc-20 me . 57.50 

TS-323/UR freq. meter 20-480 me*, .001% 169.50 
BC-22PS OK .... ..$67-50 w/modul * ..$87.50 


ALL-BAND SSB RCVR BARGAIN: Hallicraft- 
ers R-45/ARR-7., 550 kc to 43 me continuous* 
Voice, CW, MCW. aligned, grtd, w/book; 2- 
RF, 2-IF f s, S-meter: noise lmtr: 3 xtl t 3 non- 

xtl selectivity choices. 1 AO CA 

Less pwr sply .... I i +Y*DU 

60 cy pwr sply: $30. SSB product detector: $20 


TRANSISTORIZED LV REGUL. PWR SPLKES 

Univ. TQ3G-1: Dual 0-50 vdc, 1A, metered 119*50 
Dr es- Barnes 62-143: Vs-32 vdc, 15A, 

metered ....*..**..... ******129.50 

Dres-Barnes 62-121: Va-36 vdc, 15A, 

metered ......... 149.50 


ATT. PHYSICS, ENGRG DEPT PROPS: 

ATT. STANDARDS-LAB MANAGERS: 

We have many desirable exotic things for you 
at budget-stretching prices. Examples: Na¬ 
tional Cessium-Beam Freq* Standard puts out 
10 dbm to 50 ohms at 0*1, 5, 100 & 500 me w/ 
accuracy 5 parts/100 billion* Honeywell Micro¬ 
volt Potent. L&N Wenner Pot. Water Calo¬ 
rimeters at peanut prices. E. I. Pwr, Ph Angle 
Dynamometer Transfer Standards NBS Trace¬ 
able certified. Fluke Sc Kintel digit-dial pwr 
splies. Counters. DVM*s. PLEASE ASK FOR 
YOUR NEEDS AS SPECIFICALLY AS POS¬ 
SIBLE! We have no overall catalog. 


TIME PAY PLAN: Any purchase totaling 1 
$160*00 or more, down payment only *... I U /© 


Above is a small sampling of our terrific in¬ 
ventory. We ALSO BUY! "We want Tektronix 
scopes, Hewlett-Packard equpt*, Aeronaut, 
radio-shop equpt., etc. . * * AND Military 
Communications of all kinds* 


R* E. GOODHEART CO. INC. 

Box 1220.GC, Beverly Hills. Calif. 90212 

Phenes: Area 213, office 272-5707, messages 275-5342 




NOVEMBER 1967 































HAM 


BUERGER’S 

October Specials . 


Astatic GD-104 desk type 
push-to-talk microphone and 
stand. Regular price $51.20. 

Special price $25.00 


Volt • Ohm - Milliammeter. 

20,000 ohms per volt DC, 
10,000 ohms per volt AC. 
DC voltages: 0-0.6-6-30-120* 
600-1200-3000-6000 V. AC 
voltages: 0-6-30-120-600- 
1200 V. Resistance: 0-6K- 
600K - 6 meg - 60 megohms 
(30-3K-30K-300K at center 
scale); pfus DC current, dS 
and capacity. With leads and 
batteries. 6 ” H * 4" W * 
1 %” D. Regular price $19.95. 


and out switch. 6 , / 4 " L x 3%' 


AJ-1 Audio Fil¬ 
ter. Ideal for 
CW and SSB 
transceivers. Var- 
i a bIe audio 
range. 28 d 8 
down at 100 cps 
—peaks 200 cps. 
4 ohm input and 
output imped¬ 
ance, built-in in 
W x 2" D. 


Special price $12.95 


Astatic mobile 
ceramic micro¬ 
phone. Super 
talk power. Reg¬ 
ular price$12.75. 
Special price 

$6.50 


HP! 


s vi ;;: 




Special $7.95 

CO-4 4 Position Coaxial 
Antenna Switch. Uses low 
loss connectors and a ce¬ 
ramic switch. Complete with 
knob. Regular price $9.95. 

Special price $6.95 


CO-2 2 Position Coaxial 
Antenna Switch. Same con¬ 
struction as the CO-4 switch 
to the left. Used for switch¬ 
ing linear amplifier in and 
out of the antenna line. Reg¬ 
ular price $8.95. 

Special price $6.95 


CW MONITOR and CODE PRACTICE OSCILLATOR 


Solid stale, 9 .V battery, 2 l / 4 " 
speaker, variable tone, easy to 
connect. Complete with key 
jack and plug. A '‘MUST" FOR 
GOOD SENDING. 


Specify cathode or grid block 
keying, or give model of your 
transmitter. Model CMO-K 
(cathode) and CMO-G (grid), 
each $7.95 PP. 


HERE IS THE IDEAL WAY TO ACHIEVE GOOD, SNAPPY BREAK-IN OPERATION 

All prices plus postage • Pa. residents add 5% state tax. 

Open evenings — Monday, Wednesday, Friday; 9 AM to 9 PM. 

Saturday, 9 AM through 5 PM, 

661m 1199 


HAM 


Buerger 


Amateur Radio W3BAH 

424 York Road » Jenkintown, Pa, 19046 ♦ Phone 215-887*7350 
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Transistors for Audio Frequency 

Transistors are being incorporated into 
more and more amateur equipment today, 
and many hams are interested in their ap¬ 
plications at high frequencies. However, be¬ 
fore you can use them at HF and VHF, you 
have to know something about their char¬ 
acteristics and behavior at the lower audio 
frequencies. G. Fontaine, the author, pro¬ 
vides a very detailed study of the principles 
of the audio frequency applications of the 
transistor, not by providing a series of 
amplifier circuits, but by a thorough explana¬ 
tion of the significance of the various param¬ 
eters and the ways in which they can be used 
in the design of an audio-frequency stage. 

The text is excellently illustrated, in many 
cases with three colors, and the mathematical 
calculations are kept simple and direct. The 
first chapter covers concentration curves, a 
relatively new means of explaining both 
static and dynamic effects of transistors, and 
stresses their importance. These curves can 
be used to explain characteristics, and to give 
a qualitative explanation of the capacitive 
effect found in semiconductors. The import¬ 
ance of these effects becomes quite clear 
when you start to use solid-state devices in 
radio frequency and switching applications. 


The chapters in the second part cover small 
signals, transistor configurations, choice of 
coupling systems, stabilizing and biasing cir¬ 
cuits, transistor noise, large signal response, 
symmetrical audio frequency stages, nega¬ 
tive feedback, thermal behavior and cooling 
problems and practical circuit design. 
Whether you are a newcomer to solid state 
or a seasoned oldtimer, this book will be a 
welcome addition to your bookshelf. 

Lafayette 1968 Catalog 

Lafayette Radio Electronics Corporation 
announces its new 1968 512-page catalog, 
No. 680, with the latest in electronics and 
stereo high-fidelity, now available free upon 
request. This new catalog features all major 
manufacturers, plus Lafayette's own top- 
rated components. Several new pieces of 
equipment feature new integrated circuits. 
A complete selection of stereo hi-fi, citizens- 
band 2-way radio, tape recorders, ham gear, 
test equipment, radios, TV’s and accessories; 
cameras, optics, marine equipment, auto ac¬ 
cessories, tools, books, etc. The free Lafay¬ 
ette 1968 catalog No. 680 may be obtained 
by writing to Lafayette Radio Electronics 
Corp., P.O. Box 10, Dept. PR, Soysset, L. I., 
New York 11791. 
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For action, fill out coupon, and air mail it out today! Today! Today! 


COLUMBIA SPECIALS! 

STODDART FIELD INTENSITY METER: All 
ranges. Like new . P.U.R. 

BC-454 COMMAND RECVR.: 3-A Me. Like 
new. $14.95 

MD-7/ARC-5 PLATE MODULATOR: Ex¬ 
cellent .$4.95 

HS-33 HEADSET: 600 ohm. Newl ....$7.95 
T-I7P CARBON MIKE; New! Special 59.9 5 
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AN ADDITIONAL INCENTIVE 
FOR NOVICE HAMS 


Because I wish to improve the overall strength 
of amateur radio by encouraging greater num¬ 
bers of active hams, I have therefore decided 
on a new incentive for beginners to our hobby. 

As a parent, I understand the need for a 
youngster to “find himself'"; to shift rapidly 
from one interest to another. As a dealer in 
radio equipment, I sympathize with folks who 
question the depth of their son's new in¬ 
terest, Is he really going to stick to this “ham* 
ruing? 1 ' This question is in the mind of most 
dads who accompany their sons to our "liam 
heaven,” 

The advent of our long-awaited FCC in* 
centive licensing program, calculated to up* 
grade our electronic knowledge and our op¬ 
erating skills, will no doubt cause many ex¬ 
isting hams with borderline sincerity to leave 
our fold, rather than submit to a program of 
self-improvement. In the long term, however, 
our over-all strength should be greater, for the 
good of our country, and our numbers must 
surely increase, particularly as the government 
forces the improvement of the CB licensing 
structure. 

The plan outlined below is designed to help 
increase the number of novice licensed hams. 
It is hoped that these novice hams will be 
encouraged to upgrade their licenses to that 
of general; and that those who fear the ex¬ 
penditure of a beginner’s outfit as a waste will 
lie encouraged to proceed in our hobby, know¬ 
ing that they have already paid for much of 
their general class equipment. 

1. Effective with publication of this notice, the 
! Herbert W. Gordon Company of Harvard, Mas¬ 
sachusetts. will in effect provide you with your 
novice station at no charge to you, 

2, To obtain your novice station this way it 
will be necessary for you to select any gear 
of your choke by either personally visiting our 
show rooms, or by screening our mail order 
listings. At the time of your purchase, your 
sales slip will be validated by me personally, 
with a special rubber stamp and my signature. 
You will, of course, pay for your gear in the 
conventional way. Title will be yours upon 


completion of all agreed upon terms, 

3, Within a period of up to one year from the 
purchase date, and provided that no physical 
impairment has been made to your equipment, 
this company will allow you full recovery of 
your original purchase price, towards the cost 
of any gear subsequently selected to further 
your ham ambitions. The gimmick, of course, 
is that you must have advanced your license 
position within the years time, or else no 
credit will be allowed. Proof of advancement 
can either be a photostat of your new license, 
or a change in the Call book listing. 

1 Your original purchase is guaranteed in ac¬ 
cordance with our standard policy—6 months 
on used equipment, 12 months on new gear. 
Tubes, diodes, transisters, and fuses are ex¬ 
cepted, 

5. Transportation costs must be borne by you. 

6. Instruction books and all originally supplied 
accessories must be returned with the associated 
equipment, 

7. This special offer will expire May 1, 1969, 
unless, at the discretion of this company, it 
shall be extended and suitable public notice 
given in our advertisements. 

8. The term, “novice station,” shall he inter¬ 
preted to mean a receiver and a transmitter, or 
a transceiver, intended in part to fulfill ihe re¬ 
quirements of legal operation in our novice 
bands. 

Study these terms and see if they don't 
advance your cause. The net effect, if you are 
a beginner and can succeed in getting a general 
license within a year, is that your first outfit 
costs you nothing and that its full value will be 
credited to your improved, more powerful sta¬ 
tion. 

Of course we benefit too. Our very large and 
diversified stock of used equipment should satis¬ 
fy everyone. Many of those buying will doubt¬ 
less be happy with their purchase for longer 
than a year. But, despite the fact that eve n 
with salt and pepper added T can’t eat this 
gear. I’ll still he smiling when you bring 
your pieces hack to us and flash your new gen¬ 
eral license. 


HERBERT W. GORDON COMPANY 

ff helping hams to help themselves ” 
Woodchuck Hill Road, Harvard, Mass. 0145 1 

Telephone 617-456-3 548 
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A. Next higher frequency may be useful this hour. 





V-Vv 

,r 

V' J ! _JaS3 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.3- edition 

$6.95 

Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25$ for 
mailing in LI.S. t Possessions 
These valuable EXTRA features & Canada, Elsewhere add 
included in both editions! 50$). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs 1 License 
Class! 

• World Prefix Map! 

• Internationa! Radio 
Amateur Prefixes 


• Radio Amateurs 1 Prefixes 
by Countries! 

• A.R.lt.L Phonetic Alphabet! 

• Where To Buy! 

* Great Circle Bearings! 

* International Postal 
Information! 

* Plus much more! 
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INC. 

Dept B,4844 W. Fullerton Ave. 

Chicago, 111. 60639 
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TRANSCEIVER 

AUTO-MOUNT 

Easy tuning, accessible controls 
at knee height, in and out in¬ 
stallation In a Jiffy. Satisfaction 
guaranteed or a full refund. 


Adjustable 
Fits all 
models 
Simple 
installation 


$-*.95 


7 


RETAIL 



ARCO MFG CO. 

P. O. Box 817, Grand Forks, North Dakota 58201 


ARROW SPECIALS FOR NOVEMBER 

Nickel-cadmium batteries: 4.AH—$1.75; 8.AH- 
$2.45; J2.AH—$2.95; 80.AH—$7.95. 


EXTRA SPECIALS 

(P-274/ALAI0 pan adaptor -$12.95 

R-4/ARR2 220 Me receiver _ 4.95 

TS-226 watt meter ..—... 9.95 


B. Very difficult circuit this hour. 

Good: 2-5, 7-14, 20-25, 27-29 
Fair; 1, 17-18, 25, 30 
Poor: 6, 15-16, 19 
VHF; 3-4, 13-14, 22-25, 28 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 
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Now we'd like you to know ours: 






istellarlil industries 

DIV. OF STELUR I. Int. 

542 £5 AND SERVICE 


ELECTRONIC COMMUNICATIONS EQUIPMENT 

10 GRAHAM ROAD WEST 
ITHACA, N. Y. 14850 
TELEPHONE: AREA CODE 607 273-9333 

DAVID e. FUNN 

W2CFP/WB2<?GK/KP<?7?I4 
President and Treasurer 


DAVID E. BOWMAN 

K2MVC 

Sales Representative 


ARTHUR J. HUBERT 

WA2UJM 

Service Representative 


These Lines 
And Others In Stock 

Hours 9:00-5:30 

Stellar Industries — Dept. M 
10 Graham Road West 
Ithaca, New York 14850 

Please send me information 


on 


Q Send Used Equipment List 
Name.... 


Call 


Add 


ress. 


City..State...Zip. 


(Continued from- page 4) 

But, let us see what the Department of 
Communications of the Government of India 
has to say about all this. . . the letter of 
January 3, 1967, which was claimed by Dr. 
Miller to have been issued by this Depart¬ 
ment to him and the authorization contained 
in it, has not been issued under the author¬ 
ity of the Government of India. So far as 
this document is concerned, it appears to be 
a clear forgery. Amateur licenses/permits 
are never issued by us in this form and the 
letterhead of the forged document is an old 
one which was in use in 1963 and before, 
and the officer under whose signature these 
licenses are issued is not Mr. V. M. Gogte, 
but another officer. Dr. Miller had with him 
a 1963 communication, addressed to him by 
Mr. V. M. Gogte that it would not be pos¬ 
sible for the Government to issue him an 
amateur license to operate from Sikkim, 
Bhutan and Andaman Nicobar Islands, etc.” 

The Department of Communications, in 
another letter, says, “. . . the telegram to 
Dr. Miller asking him to contact Brig. Patel 
to collect his license for amateur operation 
from Bombay is an authentic one. But the 
telegram which has been claimed by Dr. 
Miller to had been received from the Indian 
Consul in East Africa ... is obviously false 
and ficticious. The copy of the telegram does 
not at all indicate that it was sent by the 
Indian Consul in East Africa. In any case, 
there is no such person in East Africa . . . 
Neither the office in Mombasa nor the Indian 
Mission in Nairobi authorized any Dr. Miller 
at any time to operate any radio station from 
the Laccadives.” 

The sapre letter goes on to say, “It has 
been confirmed by the authorities in India 
that Dr. Miller never landed in any of the 
islands in Laccadives during the period.” 

Well, friends, would you say that there is 
a reasonable doubt left as to whether Don 
was either licensed or actually visited the 
Laccadives? If Don did not visit the Lacca¬ 
dives then most certainly a lot of hams have 
been hoaxed. 

Isolated Incident or Pattern? 

Let’s dig back a bit into the past and see 
what we find. A letter from Iris Colvin just 
received from Sierra Leone and prompted by 
my September editorial says, “The only 
really authoritative statement that I can make 
about Don (or Chuck), is that Chuck was 


(20 


73 MAGAZINE 



































not on Ebon Atoll. The first that we heard 
about the problem of Chuck’s operation from 
Ebon, was information from jimmy Gima 
KG6SB, who is with Communications for 
the Trust Territories of the Pacific, in Saipan. 
He stated that he had had many complaints 
from hams saying that beaming directions 
would indicate that many of the Don Miller 
operations in the Pacific could not be from 
the stated localities.. It was believed that 
Chuck was actually on one of the Caroline 
Islands and, from the viewpoint of the Trust 
Territorial Government, operation in either 
the Carolines or Ebon was illegal, because 
no permission had been granted by the 
Trust Territories. Jimmy requested, offici¬ 
ally, that we investigate, first-hand, as to 
whether Chuck had been on Ebon. Chuck s 
arrival and operation on Ebon would be al¬ 
most like saying that someone had been visit¬ 
ing you in your apartment for several days, 
but you just didn’t happen to see him or any 
evidence of his having been there. An op¬ 
eration on a remote island, where strangers 
are feared, and ships are a rare treat, where 
the area is constantly watched by the natives 
gathering food and the inevitable fishing 
boats, which must supply fish daily, where 
there is nd electricity or lights at night, where 
any indication of unusual sounds or light 
would be noticed, is an impossibility which 
stretches the limits of the imagination. There 
was no grain of evidence to support the fact 
of his presence ... no tin can ... no 
cleared area . . . and not even a rumor of 
suspicion among the natives. There are other 
indications that Chuck was not on Ebon and 
that Don is even more involved than Chuck.” 

“We heard Chuck operating from Ebon 
and on several occasions gave him a call. 
Each time he immediately went off the air. 
After Chuck had rejoined Don we contacted 
him and asked for more information. Each 
time Don would take the mike and say that 
no matter what we thought or what Ebon we 
were on. Chuck had been on Ebon. It was 
Don who described the island, the one with 
the long wooden wharf. The description 
sounded good, except that there is no wharf 
on Ebon Atoll. Don is such a good salesman 
that I began to wonder myself if perhaps 
there were not another Ebon, one actually 
owned by Ecuador, but the latitude and 
longitude of his Ebon was the same as the 
Ebon on which we were then located.” 

“Don has many tricky tactics. He immedi¬ 
ately accused us, saying that it was only our 
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• Most comprehensive how-to-build-it source 

• Problem-solver for designers & builders 

Completely revised and enlarged by William L 
Orr, W6SAI, This is the comprehensive com¬ 
munications manual which is the industry 
standard for electronics engineers, tectmicans, 
and advanced radio amateurs. Explains in 
authoritative deta^ how to design and build all 
types of radio communications equipment. 


LATEST HOW-TO-BUILD DATA 

The new 17th Edition of the RADIO HANDBOOK 
presents design data on the latest amplifiers, trans¬ 
mitters, receivers, and transceivers. Includes greatly 
enlarged sections on single-sideband equipment and 
design, and semiconductors* Gives extended cover¬ 
age to r~f amplifiers, special vacuum-tube circuits, 
and computers. All equipment described is of modern 
design, free of TVI - produci ng problems. 

THOROUGHLY REVISED & UPDATED 

Provides a complete understanding of the theory 
and construction of all modern circuitry, semicon¬ 
ductors, antennas, power supplies; full data on work¬ 
shop practice, test equipment, radio math and cal¬ 
culations* Includes aspects of the industrial and 
military electronics fields of special interest to the 
engineer and advanced amateur. The 17th Edition 
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co verage in the field—complete information on build¬ 
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S32 pages; 6J^ x hardbound. Invaluable for 

amateurs, electronics engineers, and designers. 


ORDER 
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EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, ind-, 46268 


■■■■■■■■■■■■■■■I 

□ Ship me EE 167, the new 17th Edition of the 
! RADIO HANDBOOK at $12.95 73 E-II 


$- 


.enclosed. □ Check □ Money Order 1 


Name. 


Address. 
I City- 


State. 


.Zip. 



























You won’t be able to put it down! 

We should give fair warning to those who order 
this new book from th# Radio Society of Great 
Britain* Once you pick ft up, you won't be able 
to eat, sleep, talk or watch TV until you’ve read 
it alL It's a fascinating, densely-packed, I0&- 
page book full of every Imaginable practical dr* 
cult for ham radio* Hundreds of circuits and Ideas 
are discussed, and each one it useful to hams. 
Here are the chapters: semiconductors, compo¬ 
nents and construction, receiver topics, oscillators, 
transmitter topics, audio and modulation, power 
supplies, aerials and electrical Interference, trou¬ 
bleshooting and fast equipment. Once you've di¬ 
gested this book thoroughly, you won't be able to 
build or modify any gear without consulting If, 

SI.50 

Technical Topics for the Radio Amateur 

by Pal Hawker G3VA 

Order from 

73 Magazine, Peterborough, N.H. 014iS 
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word against his. We sent a statement signed 
by the Officials of Ebon to the ARRL. A 
carbon of this document is enclosed. Some¬ 
one should get to the bottom of Don Miller’s 
questionable operations. Many hams have 
taken beam bearings and sent the informa¬ 
tion to ARRL, but no one has disclosed the 
full story to the world. If the accusations are 
true we should not wait for the State De¬ 
partment or foreign governments to take 
action. The hams should be allowed to de¬ 
cide what they expect of a good radio op¬ 
eration and then insist that these standards 
be upheld. No ham can exist without sup¬ 
port of other hams and their QSO’s.” 

“Everywhere we have been, the hams 
have been our greatest help in obtaining 
licenses. Previous DXpeditions or temporary 
amateur radio operation has served to open 
the doors for additional operations ... at 
least to the extent that the previous amateur 
has helped to establish precedent and pro¬ 
cedures for licensing. Illegal operations in¬ 
crease the distrust and misunderstanding of 
anything connected with amateur radio. 
When written approval cannot be obtained, 
verbal approval of the operation is the next 
best thing, especially if the amateur is 
friendly, helpful, causes no trouble, and 
creates interest in a new and fascinating 
hobby. A single few days operation should 
not be considered the end and completion 
of a project. If it hinders future amateur 
radio operation, it has failed, even though it 
may have temporarily succeeded as having 
counted as a one-time new country.” 

“The amateur fraternity has always been 
capable of monitoring it’s own frequencies 
and have maintained a strictly non-commer¬ 
cial and non-political communication. Tins 
has developed into an international con¬ 
fidence between individual hams. This image 
of the amateur and this confidence that our 
bands will not be used illegally must be 
maintained. This is a job for the amateurs 
themselves.” 

There is little that I can add to Iris’ 
letter. She certainly has made a point that 
every one of us should think about. 

When the first rumors, of irregularity 
reached me about the Ebon operation I 
asked Chuck on the air about it and got no 
answer. Then I called Don and asked trim. 
He said that Chuck was positively on Ebon 
Atoll. I asked how come, if he was there, 
the natives had not seen him. Don said that 
Chuck had come in at night from the ocean 
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side of the island and landed and had not 
gone into the lagoon where he might have 
been seen. Since the entire rim of Ebon is 
ringed by a partially submerged reef about 
100 feet offshore this explanation was not 
credible. I’ve been on enough atolls to know 
you aren’t going to land from anywhere but 
the lagoon and I’ve skin dived around enough 
coral reefs to know that you aren’t going to 
fool around with them. 

While Chuck’s subsequent demise makes 
speculation about Ebon rather academic, it 
certainly is an interesting study as a Don 
Miller managed expedition. 

As the evidence mounts up against Don, 
all hamdom is waiting for him to produce a 
documented report on his past travels that 
will once and for all prove that he did actu¬ 
ally operate from the countries he says he 
did. Iris suggests this ... 1 have asked for 
this . . . and perhaps all of you can get 
after Don when you work him and insist 
that he stop beating around the bush on this 
long overdue report. Don is a very sincere 
and convincing person when you meet him, 
and I know that all of us who had consid¬ 
ered ourselves his friends are extremely up¬ 
set that he has not come up with satisfactory 
answers. 

Let’s start with Laccadives. Here we have 
the Government of India flatly saying that 
Don positively was not there . . . did not 
operate from there. When you contact Don 
request liim to provide an official document, • 
such as a passport, show ing that he was in 
the Laccadives during the VU2WNV/4 op¬ 
eration. I think you will get anger and abuse, 
but no proof. I would like to see a copy of 
the documents, and I know ARRL would. 
How about you? 

Amateur Responsibility 

' The amateur fraternity has always been 
capable of monitoring its own frequencies, 1 
and has maintained a strictly non-commer¬ 
cial and non-political communication. This 
has developed into an international con¬ 
fidence between individual hams. This image 
of the amateur and this confidence that our 
frequencies will not be used illegally must 
be maintained. It is a job for the amateurs 
themselves,” writes Iris Colvin from 9L1KG 
in Sierra Leone. It is certainly about time 
that we got to the bottom of Don Miller’s 
operations. There is no reason why we should 
wait for the State Department, the FCC, or 
foreign governments to take action. This is. 


GLEN SEZ: 


The following list represents a 
few of the more popular items 
included in our used inventory: 


Collins 


Drake 


75A2A 

$209 

TR3 

$419 

32SI 

419 

T4X 

339 



R4A 

339 

Hammarlund 


MS4 

10 

HX50 

279 

HC4 

65 

HQ 170AC 

239 

Swan 


HQI10 

99 




400 

275 

Halicrafters 


406 

50 

HT44 

249 

SBE 


HT37 

249 


SR500 

345 

SB34 

325 

W/AC 


SB2LA 

189 


Adirondack Radio Supply, Inc. 

185-191 W. Main St. 

Amsterdam, N. Y. 12010 
518-842-8350 

SUMMER BONUS SPECIAL 

Fro® Matching AC Supply with the Following Rlgt 

Gulasy V Mk II ,.$420.00 Hum-M w/c _$ 95.00 

Drake TK-4 _599.95 Hy-Gnln 204BA ... 100.00 

8wan 500 .♦. 495,00 IIy-Gain 1SHT ,.. * 125.00 

Hwan 350 420.00 Mosley Classic _ 109.00 

R4-A & T4-X _799.90 Turner 454X Mike,. 17-00 

fAVE EVERY DAY AT 
EVANSVILLE AMATEUR RADIO SUPPLY 
1829 S. Kentucky Ave.. Evansville, Indiana 47713 
Blit 0||—WASH MO Dave Clark—WA9RFK 


i-NOVICE CRYSTALS $Ui EACH “( 

| FT-243 HOLDERS. FUNDAMENTAL FREQUENCIES.| 

80 meters—3705*3745 kc- 
40 meters—7155-7195 k c. 

I 15 meters—7033-7083 kc. 

I Add postage per crystal; 5c first (lass. JQc airmail, Specify 
frequency desired and nearest available will be sent. Other 
frequencies In stock. Free 11st Dealer and club inquiries ) 
* Invited. Satisfaction guaranteed. S 

j _ NAT STINNETTE > Box Q, Umatilla , Fla. 32784 j 

^™CW AUDIO FILTERS^^ 

New "Read Type" is down 40 db for a 500 cycle 
band width* Reduces QRM and QRN for all re¬ 
ceivers* Adjustable band width and other features, 
"Money Back" guarantee. From $5*95. Write for free 
information, 

I T. W. HOLDEN, K9JAX I 

30J West 15th Place. Cti ! cago Heights, Illinois 60411 


VHP SPECIALISTS 

featuring 

VHF-UHF Converters 
High Power Linear Amplifiers 
Custom IF Strips and Local Oscillators 
Reasonable Prices 

Contact VHP SPECIALISTS 

P.0. Box 474, Part Hueneme, Calif. 9304 i 

Phone (80S) 649-9058 
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HW12,22,32 OWNER 


(applies to "A IJ series, also) 

New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments. 



Featuring selectable upper or lower SS8* Selectable 
AVC* 

Coverage: 3.B-4.0; 7.0-7.2, 7.2-T.4; 14.0-14.2, 14.2-14.4 

Me* 

Front panel key Jack* New front panel and plastic dial 
included* 

COMPLETE KIT PRICE ONLY $iqj 5 

Send 50c for brochure W 7 


DYNALAB COMPANY 

215*28 Spencer Ave. Queens Village, N.Y. 11427 
Name...Call _ 


_____ Zip_ 

Acclaimed Throughout The World .... 
THE ‘QUAD’ AERIAL 
— Supreme for its size 



The Labgear 'QUAD 1 uses a spider construction 
providing optimum spacing on each band IO-l5-20m. 

KITS AVAILABLE WITH OR WITHOUT BAMBOO 
ARMS. 


Wonderful performance — no tuning adjustment 
necessary. 



LABGEAR LIMITED 
CROMWELL ROAD 
CAMBRIDGE ENGLAND 

Telephone 47301 + Telegrams Labgear Cambridge 


basically, our problem. 

A letter has just come in from the Indian 
Brigadier General who helped Don get his 
Indian license saying that, . . . Don Miller 
never landed on the Laccadives Islands and, 
therefore, could not have operated from 
these islands. As a result of my intervention 
with the authorities he was issued a call sign 
VU2WNV. This was given to him for Bom¬ 
bay only and it was made amply clear to 
him that this license was NOT valid for 
operation from the Laccadives Islands.” 

Yet I have here a QSL card confirming a 
contact with VU2WNV/4, Laccadives Island, 
Don Miller W9WNV operator. This gives 
me the choice of believing either the Indian 
Brigadier General who, incidentally, is a 
good personal friend of mine, and whom I 
have every reason to trust, or Don Miller, 
who has so far refused to present any evi¬ 
dence proving that he was there, or, for that 
matter, that he was actually at any of the 
many other spots where serious questions 
have arisen about his true whereabouts. A 
letter to Don about this brought evasive 
answers. A letter to his attorney brought no 
answer. 

It seems to me that every amateur' who 
donated money to finance this series of 
DXpeditions has a right to know whether 
l ie has been the victim of one of the biggest 
hoaxes in the history of ham radio or not. 
1 think all of us want some clear proof that 
Don actually was in the Laccadives when he 
said he was operating from there. Was Don, 
as the circumstantial evidence seems to indi¬ 
cate, almost 1500 miles from the Laccadives? 

When it comes down to it, this is not my 
responsibility, it is not the responsibility of 
the ABRL ... it is your responsibility. The 
amateurs who found beam headings off 
should raise cain. Every time a serious sus¬ 
picion was raised, there should have been 
an outcry that could be heard around the 
world. And the very most of all, we should 
have been reading about this in the ham 
magazines long before this. Come oil fellows, 
these are your frequencies, protect them. 

The New Rules 

Most of the fellows I’ve talked with on the 
air seem to have accepted the new regula¬ 
tions calmly. A few of the Generals were 
rather put out at the prospect of having big 
lumps of their phone bands taken away. 

My first reaction is one of disappointment. 
I am disappointed with the ARRL for bring- 




































































ing this whole matter dow n on our heads and 
I’m disappointed with the I CC for getting 
conned into doing the ARRL bidding. I’m 
further disappointed that after all this effort 
the FCC passed up opportunity to move 
amateur radio ahead by updating hand allo¬ 
cations and instead has, for the most part, 
just put us back where we were twenty years 
ago. 

With the bottom 50 mHz of 80-40-20-15 
allocated to Extra Class only, the fellow who 
is going after DX in the future will have to 
have an Extra Class license or else he just 
isn’t going to have a ghost of a chance on 
CW. 

Now it most certainly is true that most of 
us can get that Extra Class license if we 
really want it. The fellow who is interested 
in CW will automatically get his code speed 
up over the 20 wpm requirement, so that is 
no real obstacle. The phone man merely has 
to sit down and practice code for a few 
months, like it or not. Of course, as the armed 
forces found when they taught code, there 
are about 25? of us who just will never be 
able to do much with code, no matter how 
hard we try or how long we work at it. I 'oo 
bad about them. Tough luck. 

Assuming that you do have a natural 
sense of rhythm and that you swing with the 
code, there is still that matter of the theory 
exam. I ran a poll a few months ago and 
found that % of the Extra Class readers oi 
73 are working in electronics. By the way. 
over 90? of the Extra Classers read 73, what¬ 
ever that means. I’ve talked with a few non¬ 
engineers on the air that have managed to 
get their Extra. They reported that it took a 
massive effort on their part to make the 
grade, but that they felt a great sense of ac¬ 
complishment when they made it. Very few 
have gone this route so far. The great bulk of 
the Extra Class licensees are long time CW 
ops who are engineers and had merely to 
report for the exam to pass it. 

The DXer either has to specialize in 40 
or 20 meter phone DX'ing or else get that 
Extra ticket. Even 80 and 15 meter phone 
DX’ing will be out for him. This isn’t too 
serious for there are only about 10,000 ops 
who are interested in DX chasing anyway, 
so only a small percentage will be affected. 
The great bulk of the active amateurs will 
be able to continue their rag chewing, RTTY, 
traffic handling, emergency nets, VHF, and 
the like unperturbed. Perl nips we could 
start a Help The Needy Plan for DX stations 
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Towers 
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Free catalog 
TODAY 


or see your 
distributor. 
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Crank-up Towers 
for the ham with 
space problems . 


New Design, Light Weight, 

Free Standing Crank-upTowers! 

Safely supports most TRI-BAND 
BEAMS in 50 mile winds without 
guying. "F5" models use new ad 
justable base flanges and heavy 1 
Anchor Bolts for one-man installa¬ 
tion a way from house without 
additional support using footing. 
Standard models use flat hinged 
base and wall brocket. Takes only 
one man to erect or tilt for antenna 
servicing with new TRZ-80 or TRL-80 
tower raising fixture. Positive safety 
and control when raising or lower¬ 
ing the tower is assured with a new 
style geared winch with automatic 
locking disc brake, and Tristao’s ex¬ 
clusive “ add-a -section " design. 

Another "towering 11 feature 

from Triftaol 

ff Towen above dT 


RISTAO TOWER CO. 

"“p. O. Box 115, 
Hanford, California 93230 


y 


Interested tit VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to serious 
VHF and UHF hamming. It contains articles by 
well-known and capa bl. VHF ers. All who want 
to improve their knowledge of VHF are invited 
to subscribe* 

The VHF'er 

Porks Laboratories 
4!V SW First, Beaverton, Oregon 

WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 

303 West Crescent Avenue 
Allandale, Hew Jersey 07401 
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CRYSTAL SALE 

HAVE JUST RECEIVED A LARGE QUANTITY 
OF THE FOLLOWING CRYSTALS IN FT-243 
HOLDERS, 3 FOR $1.00, 20 for $4.95. Mint, 
mum order $3.00. Frequencies: 


6000 

6025 

6050 

6100 

6150 

6225 

6250 

6275 

£300 

6325 

6350 

6375 

6400 

6425 

6475 

6525 

6575 

6600 

6625 

6650 

6700 

6725 

6775 

6800 

6925 

6850 

6875 

6900 

6925 

6975 

7025 

7200 

7225 

7250 

7275 

7325 

7350 

7375 

7425 

7450 

7475 

7500 

7525 

7550 

7600 

7625 

7650 

7675 

7700 

7725 

7750 

7775 

7300 

7825 

7850 

7875 

7900 

7925 

8200 

8225 

8250 

8275 

8300 

8325 

8375 

8525 

9550 

8575 

8600 

8625 

8650 



TRADE OR SALE 

SP-6QQ Rack Mo uni .540 to 54 MHi Xlnt. 
SWR Bridge H.P. Model 4ISA 


_$295.00 

_ 75.00 

RCA WR40A Sweep Marker Gen, 480-90Q MHz 150.00 

_175,00 


Tektronix SI I Scope 


Hycon 5" Scop** Model 622A 

125*00 

GR VTVM Model I800A 

75.00 

Westinghouse PX*5 Millivolt, .5% ... 

22.50 

GS8C Pocket Scope 3‘* 

75.00 

TELETYPE 

Teletype Power Supply for Mdls 15 & 19 .... 

$ 9.95 

Special Model 14 Re pert,, as is, with sync 
but less base and cover 

motor 

14*95 

TD With Governor Motor Chrypto Type 
Converts .. ... 

Easily 

„ 14.95 

Strip Printer w/Sync Motor Base & Cover 
Model 14 Report Paper Case of 40 Rolls 
Manual for Model IS TG7A & TG37B 

519.95 

7.95 

__ 7.50 

88 mHy Coils Unpotted . 

5 for 1,50 

88 mHy Coils Potted ... 

5 for 1,00 

ARR* 15 Receiver Collins 1.5-18 MHi .. 

$49.50 

ARC-1 Transceiver for 2 Meters 

27.50 

ARC-1 Transceiver, 50-channel 

ART-13 Trans. 2-18 MHi J00 watts 

39*50 

27.50 

VRC-I? Transmitter, Receiver and Power Supply 

FM 25-50 MHz and 152-174 MHz 49.50 

MISCELLANEOUS 

Telephone TP-6 Good for Extension Phone 

S 1*95 

7" CRT 907A 

2.95 

RA-62 110 VAC Supply for 522, and Can Be 
For ARC-3 and ARC-5 ..-. 

Used 

17.50 


Terms: Minimum Order $5, 25% Deposit required 
on all COD orders. All prices FOB Los Angeles 
and subject to change without notice. All items 
subject to prior sale, Calif, buyers add 4% tax. 

J. J. GLASS ELECTRONICS 

1524 S. Main St., Los Angeles, California 90015 


DON'T BUT TUBES 

UNTIL YOU GET OUR LOWEST PRICES IN THE 
WORLD ON BRAND NEW SPECIAL PURPOSE, BROAD¬ 
CASTING. RECEIVING TYPES. ESTABLISHED 1920. 
SEND FOR OUR CATALOG. 

UNITED RADfO CO. 

56*B FERRY ST., NEWARK, N.J. 07105 


THE R & C WILSON COMPANY 
Box 393, Littleton, Colorado, 80120 
Phene 303-798-2629 (Denver) 

The R & C Wilson Co. specializes in low cost equipment for 
the communications field. Wo can make life easier for you 
by supplying your needs for less. 

HTH QUAD ANTENNA, new, proven remarkable remits, 
fftttrgliss* unbreakable, boomleas, 10-15-20, commercial fre¬ 
quencies u nibble ....... Si58 

MULTIMETER HP4I0A, a tandafd in the field ......$89 

SURVIVAL EQUIPMENT, transceiver RT159B/1JRC4* 

121,5 mHz .. .........$49.95 

8*330 mHz SIGNAL GENERATOR, GR804-C, 

ha I ( p 110 1, 1 ...... - i .. t *.. * * * * ., ■ * * * ■ *«■*, a 5124 

RADAR ALTIMETER, APN* I* for fun or Darts, YG..$0,48 
TUNABLE VNF RECEIVER. FM-AM* 5-36, used.,,. $49 

300 mHz to 6 GHz* TUNERS available.$9,95 up 

TELEMETRY RECEIVER, HI-FI FM f AC op, meters. 

speaker .....197 

( 0 kHz*50 mHz SIGNAL GENERATOR* almost same as 
tilt-Mod LI 1 except labels In easy to translate German* 

very rugged .........*.$199 

Try us, we have a "no trick'*' money back guarantee* see 
our LIST for details* send stamped envelope. 


to occasionally come on up to the General 
Bands and be kind to the handicapped. 

Reciprocal Licensing 

Agreements with foreign countries are 
coming along, but very slowly. It seems to 
take years for simple paperwork to pass 
through Foggy Bottom. A letter from a U.S. 
ham in Spain gives us a good idea of what 
some of the problems are that other coun¬ 
tries have to face when dealing with State. 

I can tell you w hat is holding up reciprocal 
licensing between the U.S.A. and Spain. A 
guy named Black in our own State Depart¬ 
ment in W ashington who continues to insist 
that the U.S. hams must have privileges in 
Spain that just are not available to the 
Spanish themselves! I persuaded the Em¬ 
bassy to go in with recommendations that a 
treaty be signed allowing reciprocal operat¬ 
ing privileges under the existing regulations 
of both countries—no soap with Black, so the 
better than 90 hams here who can meet the 
Spanish requirements are left in the cold 
and without U.S. support. ' He goes on to 
say, “We need heavy support from the hams 
in the U.S., and I do not mean the ARR1.. 
as they seem to care less. All I get from them 
is platitudes.” 

Another U.S. ham, recently returned trom 
Yugoslavia and Hungary, reports that they 
are, for the present, issuing licenses uni¬ 
laterally to visiting hams. Since the number 
of YU and HA hams visiting the States is 
about zero I can see wdiy they might not 
worry about reciprocal licensing. When I 
visited those countries a couple of years 
ago they were on the verge of this move, so 
it doesn't surprise me. Our little Vietnam do 
seemed to be holding things up as much as 
anything, at the time. 

Back Issues 

Each month we have tried to print a few' 
thousand extra copies of 73 so that we would 
have them available as back issues. Recently, 
with the 84th issue of 73 coming out, even 
our large storage facilities were beginning 
to feel the strain. We checked with the post 
office to see if old magazines might be 
mailed as books since the advertising w f as 
w'ell out oi date. Getting an OK on this, we 
published the ad for the back issues at $1 
per year, figuring that it w r ould cost us 
about 25c per bundle to gather them to¬ 
gether, wrap them, address them and mail 
them. The postage should have been about 
per year, plus perhaps another 5d for 
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record keeping, and leaving 50( profit each. 
Alas, after the first few hundred bundles 
someone got eager at the post office and 
word came back that the postage would have 
to be for parcel post or the transient maga¬ 
zine price, which came out to close to $1 
per yearly bundle. I’oo late to do anything 
about it now . . . the ad had not only run 
in the August issue, but was set for Septem¬ 
ber and it was too late to stop it. We ap¬ 
pealed all the way to Washington . . . no, 
advertising is never too old to be anything 
but advertising and we would have to pay 
the full postage charges. 

Adding up the disaster, and neglecting the 
original cost of the magazines of about $3.00 
per year just for the printing, we managed to 
take an interesting net loss on the project. If 
any of you readers find you are really en¬ 
joying the back issues we have sent to you 
we will not reject any conscience donations. 
We might even pull one or two of the pins 
out of your voodoo doll. 

Say, while you're sending money, why not 
include an extra $3 each for binders to hold 
all those magazines? This keeps friends from 
barrowing them as well as making them look 
FB on the shelf. Onr binders are stamped 
with the year so don’t forget to tell us what 
years you have. ...W2NSD 


BARBER TRAVEL ... we like to think of 
ourselves as the ham’s travel agency. For 
Ham-Hops, personal tours, or DX-peditions 
or make it a fly-drive tour (we oved it). 
You pay no more for expert assistance, 
and you don’t have the headaches. 

BARBER TRAVEL- Ruth Barber K1IIF- 
Jack Barber W1PRT. 711 Cottage Grove Rd., 
Bloomfield, Conn. 06002 (203) 242-2279. 



MAKE MONEY 
BY PHONE!! 


V ES! You can moke BIG 
MONEY by callinq us colled 
~today!—rf you have any of 
the followrnq equipment* We 
urgently need and must buy: 
TED Radio Transmitters, RT-67 and RT-68/GRC 
Transceivers* PP*f09/GR Power Supply, R-IIQ/ 
GRC Recvr., C-433 and C-434/GRC Controls, 
AN/URR-13 and -35 Radio Recvrs., AN/ARC- 
27, -34, -52 Transceivers, PLUS any hi quality 
military or commercial TEST EQUIPMENT. We 


pay the 
TODAY! 


most—-fastest!—with a smile! CALL 


COLUMBIA ELECTRONICS, Dept. 7 

4365 West Pico Sfvd.. Los Angeles. Calif. 90019 

Phene: (213) 938-3731 



relax! 


get COMDEL’S HEW 
"In Line” WATTMETER 



$95.00 postpaid U.S.A. 

) Measures absolute power with Idb accuracy in 
50* ft systems, 

y Operates at alt frequencies between 1,5 and 
60 MHz. 

► Calibrated 0.2 to 1500 watts If? th ree ranges. 

► Doubles as VSWR meter without the use of 
charts. 

y Features antenna tune function for maximizing 
output from fixed load transmitters. 

y Has negligible insertion loss, less than 0.02 db. 

► Is simple to use, two switches select power range 
and function. 

*Other Impedances available on special order. 



beverly airport 
beverly, mass. 























The View from Here 

(Continued from pape 2) 

strictions, the same will apply to the General 
who passes the Extra exam, and operates in 
the restricted parts of the band. 

Although Wayne is covering the DXplosion 
pretty much, I would like to report that we 
have strong evidence that Don was legitimate 
on Niue Island. I gather that the natives 
were a bit restless and that they wouldn’t 
welcome him back for a second time, but he 
was there at the time he said he was. Chalk 
one up for Dr. Miller. The license was issued 
to Ted Thorpe and the call sign was ZK2AF. 

In a letter from ZK2AE, he tells me some¬ 
one has l>een bootlegging his call. Harry is 
the only ham operating from Niue at the 
present time and is active only on 75 meter 
AM! I (e has been receiving cards for SSB 
contacts on other bands and would like this 
clarified. < >ne card said the signal had come 
in from a heading toward South America. 
Harry says, “Unless we accidentally got 
moved into the Soutli Atlantic by General De 
Gaulle playing with fireworks not far away, 
we are still where we should be (Longitude 
169° 50' W and Latitude 19° S) * He also 
mentions that he is awaiting a SB400 from 
Heathkit, and i) it ever arrives he will be 
available to give all of you that needed ZK2 
card. 

. . . W0HJL 


.S 'ftK 



Y£h, Veh, fine Business on Yowr, 

S.O, 5- OUT THE RE , © f A\, - - 

Sow© Copy * - S9 —• T> \Qtfr <*6T Youpl 
kAJtfDLfi, HANDLE MERE CLYDE 

cuASLii, Love. j Yokohama t 






For further specifications plus complete 
list of kits and individual components, write . * * 


POLYGON PLASTIC CO. 

Division of P fas /Steel Products, Inc * 

Dept.731147, 64 Industrial Park 
Walkerton, Ind* 46574, Phone (219) 586-3122 


POLY tri QUAD 
ANTENNA KIT 

2 element . , , tri-band . . * 
power gain comparable to 3 
e! yagi . „ . lower angle of 
radiation *,. greater capture 
area .,. more efficiency. 

*8 Zip Glas Spreaders (13') 

• 2 Universal Starmounts 

• 1 Boom/Mast Adapter 

• 1 Instruction Manual 


The Spreaders with the Ultra-Violet Shield 

.... greater flexural strength, . .superior^© anything on the 
market...more durable ,, each Zip Glas section is final- 
dipped in rich, sky-blue epoxy paint.,.this final coat re¬ 
sists all types of weather deterioration.*, blocks out even 
the sun's destructive rays...adds years to spreader life. 


EXCLUSIVE 

Glas 

TaEScopic 

FIBERGLASS 

SPREADERS 


Glasdramat- 
ics —contin¬ 
uous strands 
of fiberglass 
simultane- 
ously woven, 
wound and 
drawn—then 
impregnated 
with epoxy 
resins, 

ONLY 

*5 


3 el Kit ...$ 89.95 

4 el Kit.. . $119.95 

Not Ready For Tri-Band? 

... you get the same quality 
with POLY duo QUAD 
Kits (15-10) starting as low 
as $54.95 and 10 meter 
POLY mono QUAD Kits. 


ONLY 

Sg95 


Fits 
2 r to 3’ 
boom 


Exclusive Universal 

Starmount 


At last, a spreader mount 
that grows ... you can start 

with a 2" 
boom, later 
add more 
elements 
on a larger boom without dis¬ 
carding your original Star- 
mount ... die-cast of corro¬ 
sion resistant aluminum alloy 
... equally rugged aluminum 
alloy boom/mast adapter 
complete with hardware. 
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CHECK 

THESE FEATURES 

BUILT-IN 50jua ZERO CENTER METER 
INDICATOR LAMP 

AFSK OUTPUT FOR VHF MODULATOR 
OR SSB TRANSMITTER 
NORMAL/REVERSE SWITCH 

OPERATES TWO TELEPRINTERS 
SIMULTANEOUSLY* 

SELF CONTAINED LOOP SUPPLY (125v) 

BUD 'GRAND PRIX' CABINET 

FAMOUS ESSCO SOLID STATE PLUG-IN 
CIRCUIT BOARDS 

SCOPE OUTPUTS 

GUARANTEED FOR 90 DAYS 

* WITH DUAL CHANNEL S£L MAG DRIVER 


■ 


WRITS FOR FRSS 9ROCHURC 

OH COMRLSTS SSSCO UHS 


DEALER INQUIRIES INVITED 


WEST COAST AMATEURS 
ESSCO products available thru 
E. Buchanan <£ Assoc. 

1067 MANDANA BOULEVARD, 
OAKLAND, CALIFORNIA 


THE ULTIMATE FOR 
SENDING AND RECEIVING 


A Simple Pli g-ln Operation 

No external odds-n-ends requited. Directly couples your receiver, 
transmitter a nd teleprinter. 

★ Ready to Run 

Standard factory wired unit is complete with TU- IM Demodulator, 
FS-1 AFSK, PS-3 Power Supply, BP-1 Bard Pass Filter and 
SM-1 Dual Channel Selector Magnet Driver. .$163.00 

★ Unique Build-On System 

BASIC CABINET AND INDIVIDUAL PLUG-IN UNITS MAY BE 
PURCHASED SEPARATELY 

Cabinet, fully wired, with loop supply, connectors, tracks, tuning 
indicator, reversing switch, jacks and function switch......$39.95 


IF YOU ALREADY OWN THE ESSCO LINE, JUST PLUG YOUR 
EXISTING BOARDS INTO THE PRE WIRED CABINET. 


PRINTER 


SCOPE 


No. 1 


PRINTER 


No.2 


Prices of individual plug-in units ; 

KIT ASSEMBLED j 

TU-lM, Demodulator .. ...$21,95 $31.95 

FS-l, AFSK ..$26,95 j 

PS-3, Power Supply.,..$16.95 $26.95 jj 

BP-1, Band Pass Filter .. ....$ 7.50 

SM-1 # Sel. Mag. Driver... . $24.95.$29.95 


ESSCO MAKES A COMPLETE LINE OF SOLID STATE DEVICES 

FOR RADIO TELETYPE SYSTEMS 


RCVR 


XMTR 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































“THE HAM'S HEAVEN” 

CRABTREE’S ELECTRONICS 


PRESENTS 


GALAXY V MARK 2 



5 BAND TRANSCEIVER 

400 Watts Power 





6 WAYS 



ONLY $420 


WE WANT YOUR 

And we are prepared to offer King- 
Size trade-in allowances on your 
present gear. Also, we will give you 
a quote on any package combina¬ 
tion you are looking for. The pack¬ 
age price in this ad applies to both 
cash and charge orders 


i 



Crabtree's Electronics 
Phone 214—743*5341 



: s :;S 




WRITE or CALL For Quotes or 
Trade-in Allowances 





MONEY SAVING PACKAGE 

(DaUXE MOBILE) Reg. Price 

Galaxy V Mark 2.$420.00 

DC35 12V DC Supply. 99.95 

CAL35 Calibrator . 19.95 

MMB Mobil Mount. 7,95 

DELUXE Bali Mount and Spring 

with 25' RG58 and connector. 16.20 

WEBSTER WMWD Mast and Top Section 
plus KW Coils 75 thru 10.. 49.45 

TURNER 350C Mike and Connect ... 8.25 

Mobil Log Book. .50 


CRABTREE'S ELECTRONICS 

2608 Ross Ave., Dallas, Texas 75201 

Please ship me the following: 

□ Mobile Package — $549 

□ Galaxy V Mark 2 — $420 

□ Free 1967 Catalog with credit form 

□ Check or Money Order attached 

NAME_CALI 

ADDRESS_ 

CITY._STATE_ 

ZIP_ 


I 

I 


I 

I 

t 


I 

I 

I 

I 

I 


REG. TOTAL .$622.25 


















































Letters 


More AM/5SB 

Dear 73, 

, . * Fd like to congratulate you on your editorial 
in the June issue. It is about time someone had the 
fortitude to present a case against “Ancient Modula¬ 
tion”. It would be wonderful if someone proposed to 
the FCC that a law be made outlawing A3 operation, 
say in two years. That would give the few diehards 
plenty of opportunity and time to make the change¬ 
over. That such a ruling is going to be necessary is a 
certainty. There will always be a few individuals that 
will hang on to the last, regardless of the fact that 
AM is spectrum wasting and less efficient than side¬ 
band. 

Joe Hiller W40PM 
Virginia Beach, Virginia 

Be coreful about saying .13, Joe , . . SSB also A:U 

Dear 73, 

Your editorial on SSB and AM has certainly raised 
some eyebrows. Whether or not 1 agree with your 
opinions is immaterial ; I congratulate you for taking 
a definite stand on the issue. 

Jack Dolcourt 
Lakewood, Colorado 

Dear 73, 

. . . DTY says he is not advocating appliance operat¬ 
ing, If he isn't then I must have read his articles 
wrong, because unless a new ham has a fat wallet, 
what chance has he of going to SSB? I don't think 
there are, many hams starting out in the hobby that 
are technically qualified to build a SSB rig on his first 
home-brew project. This is usually worked up by 
building a few CW and AM rigs first and learning 
along the way. The man who can lay a thousand 
bucks on the counter, take home and plug in his ap¬ 
pliances, and as NSD says, make a noise that can be 
heard around the world sixteen hours a day, is noth¬ 
ing more than a high-power CB’er with ham privi¬ 
leges. There should be more to our hobby than flicking 
a couple of switches and talking. 

... My subscription has over a year to go yet, but 
unless your magazine adopts a more tolerant and re¬ 
sponsible policy, 1 am going back to the competition, 
whose magazine is not so good, but their policy is 
easier to swallow. 

Bob Young VE3FCW 
Fruit land, Ontario 

Dear 73, 

Since you wish to eliminate all AM I can well do 
without ur 73, At 76 years of age, I am not investing 
in rigs that may well lie obsolete (SSB} in 5 years or 
so. Of course you are so BIG now that losing a few 
thousand old timers don't matter, W1DTY is going to 
help you a lot—or is be? 1 serve MARS about 80 
hours a month on AM and doubt if he is serving his 
country that much on SSB- 

Bruce O. Cline 
Christiana, Tennessee 

;li J RS htie etlminrtied .1,1/ operai to n on a!I freq uene.ies 
except l 11 F r 


Dear 73, 

. , , It seems to me the idea of eliminating AM 
phone is contrary to the principles 73 has stood for 
in the past—that is, home brew and non-appliance 
gear? What about the new ham? what about the fel¬ 
low to whom $10Q is a lot of money? There was a day 
when a fellow could get on phone with an 807 and an 
ARC-5 and have lots of fun. To eliminate AM would 
be to force the inexperienced ham and the fellow who 
isn’t rich to forfeit half the fun of ham radio. 

. , , Why not allot the high end of the 10 meter 
phone band to AM phone only, for novice and general 
alike, especially since most SSB gear these days 
won't go up there anyway? 

Clarence Wager K6TBW 
Paradise, California 

Dear 73, 

Just received my August 73 ... I enjoyed very 
much the ''letters'* section and had a couple of good 
laughs under “SSB vs. AM”. Who are those '"Ancient 
Mariners’* trying to kid? ‘"SSB is on the way out”: 
“DSB would defeat SSB” ; etc. AM is a nice way of 
communication but people who make remarks like that 
are either selfish or ignorant. Selfish, because they 
like blanking out 10 kc {at leasts with their FB car¬ 
rier . . , and ignorant because they don't appreciate 
what SSB has over AM, 

Mike W. Palawaga VE5PI/3 
Ottawa, Ontario 

Dear 73, 

After reading the comments on “The View From 
Hebe” by W1DTY, I want to say I have nothing 
personal against Jim, but I think you should keep 
your editorials neutral about AM and SSB, That is 
why ! dropped QST and CQ* I have talked to a great 
number of prospective hams and here is a general view 
of what they tell me: “We are very much interested 
in amateur radio, but we cannot afford to buy com¬ 
mercial transmitters or transceivers and what is the 
use of getting or building an AM rig when all the 
radio magazines are against our using AM? ... it 
isn't worth while, so we are going CB’\ 

Of course I know you won’t believe this because 
your mind is fixed and nothing will change it. I'm not 
going to get any thing beyond a General, so I will go 
on 10-6-2 later. I don’t like the minority that tries to 
force the majority . . . or else. 

Edgar J, Bowser 
Rumford, Rhode Island 

Dear 73* 

... It is editorials like yours that are going to 
split the amateur radio fraternity into two warring 
parties, each bent on destroying the other. Evidence 
of this can be seen already on the bands and it is 
getting worse all the time, 

l could care less if SSB is more efficient than AM. 
If you want to get nasty, I could spend hours listing 
the advantages of CW over SSB and could even advo¬ 
cate the elimination of phone altogether. 

Amateur radio must stay together to work towards 
a common goal, and fighting on or off the bands is 
not helping to further amateur radio. 

Michael F. McCrackin WB6SCV 
Anaheim, California 
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10 - 15 - 20 METER 


FOR 
MORE 
DX PUNCH 






Cush Croft Monobeams combine superior elec¬ 
trical and mechanical features with the best 
quality materials and workmanship. They will 
provide reliable day to day amateur communi- 
cations and that extra DX punch, when needed, 
for contest work or emergency communications. 


A2@*3 10 Meter, 3 Element, Boom 10 

A28-4 10 Meter, 4 Element, Boom 18 

A21-3 15 Meter, 3 Element, Boom 12' 

A21-4 15 Meter, 4 Element, Boom 22 

A14-2 20 Meter, 2 Element, Boom 10' 

A14-3 20 Meter, 3 Element, Boom 20 


S3! .95 

42.95 

39.95 

59.95 

49.95 
77.50 


SEE YOUR DEALER OR WRITE FOR CATALOG, 




621 HAYWARD STREET 
MANCHESTER, N. H. 03103 


FREE ARCTURUS CATALOG 

A Trusted Name in Electronics Since 1925 
Electronic parts, tubes. Wholesale, 
Thousands of items. Unbeatable prices. 

ARCTURUS ELECTRONICS CO. 

502 • 22nd St., Dept. ST, Union City, N. J. 07087 


ELECTRONIC PARTS FOR 
CONSTRUCTION OR REPAIR 

For 13 yew* we have been selling electronic purls* and 
pi ork mam stum Innl items that are not available from the 
lame suppliers. 

Most orders are shipped wtthin 24 hours of the time wo 
receive the order. 

Send a post card with your name* address and zip code 
for our free catalog of values. 

BIGELOW ELECTRONICS 

P.O* Boa 71 Dept. 73 Bluffton, Ohio 45817 


DXERS and DXERS-TO-BE 

Want to keep up to the minute ol what’s 
happening DXwise? Subscribe to Gus 
Browning W4BPD's new weekly DXERS 
MAGAZINE, 16 pages of DX events, com¬ 
ing up DXpeditions, QSL info, pix, etc. 
Rates, US surface $8,50* US air mail $10, 
West Indies $16*50, S* America and Eur¬ 
ope $19, rest of world $28* 

I The DXERS MAGAZINE 

c/o W4 BRD 

Route I, Box 161-A, 

Cordova* S.C*, U*S.A. 


Dear 73, 

I hope you don’t mind long letters because I am 
afraid this is going to be a long one. 

First of all, the AM vs SSB controversy. I person¬ 
ally think that AM should be outlawed on 80 through 
10 meters* On 160 and the VHF bands it is ok. I 
want to quote from the *KAB Engineering Handbook, 
6th Edition. This is what it says about CSSB (Com¬ 
patible Single Sideband). 

1. An effective 2 to 1 power gain for a given signal 
fidelity, 

2* A reduction in adjacent and co-channel interfer¬ 
ence. 

3. A reduction in certain types of selective fading 
distortion. 

4. A potential improvement in audio fidelity which, 
besides improving reception of musical programs, 
improved intelligibility of speech, thus increasing 
service range. 

5. A reduction in television-receiver radiation inter¬ 
ference* 

I don't know if you know this* but three broadcast 
stations in 1958 were using CSSB. They are KDKA, 
Pittsburgh ; WABC, New York: and WSN, Nashville; 
with KBIG, Catalina Island adding it later* This fact 
was not too well publicised. There are probably more 
stations using it now. CSSB is quite similar to stand¬ 
ard AM transmission, except that the spectrum energy 
is concentrated on one side of the carrier (thus making 
it possible for the little table top radio to receive the 
broadcasts). 

This quote from the NAB is what KDKA says about 
CSSB. 

"The chief gain to KDKA of using CSSB is the 
reduction of adjacent channel interference between 
KDICA on 1020 kHz and WBZ in Boston on 1030 kHz. 
The removal of KDKA's upper side frequencies has 
relieved interference to WBZ*» reception* and the abil¬ 
ity of receivers tuned to KDKA to tune slightly off 
resonance away from WBZ and toward the radiated 
lower sideband of KDKA has also given KDKA some 
additional immunity from WBZ. 

Next, please don't cut down on CW saying it is 
outmoded. Maybe it is, but there is one thing that 
most confirmed CW addicts will tell you and that is 
that CW is fun, Another thing, don’t Jet anyone tell 
you that the 20-meter CW band is 14.000 to 14,200, 
It’s not I It is 14*000 to about 14.080. RTTY from 
14.080 to 14*100, and foreign SSB from 14.100 to 
14.200* No argument intended; just a fact. 

One more thing, please look into this Don Miller 
thing* 1 heard him talk down at the Dayton Ham- 
vent ion and I don’t think too much of him. 

Charles Collingwood WA8PVN 
Findlay, Ohio 

♦National Association of Broadcasters* 


Dear 73, 

Well, you really did it this time I Technically speak¬ 
ing, there can be no question about the fact that SSB 
is superior* It is, and any engineer can prove it* But 
that still doesn't mean that all of the AM boys should 
be shot out of the saddle. In spite of the popular 
rumor, the bands are not that crowded . * . yet. 

. . . Wayne stubbed his toe in September 73 also. 
In his DX’ing article it sounds like Wayne is secretly 
advocating illegal overpower operation. Assuming 
proper operation and reasonable efficiency, since when 
is a “big” 2000 W PEP any stronger than a "small” 
2000 W PEP? Of course the FOG measures average 
power, and there is a difference. Wayne can’t tell me 
that he doesn’t know that a large number of the boys 
with the ‘‘big” kilowatts are habitually running over 
the legal limit* 

Oh, yes. I’ll renew* It’s still a good rag. 

William J* English WA4RME 
Miami, Florida 
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Dear 73, 

, , , Maybe the AM operators who don’t know enough 
to build a sideband transmitter should have a march 
on Washington _ * . and turn in their licenses. And, 
for that matter, so should a lot of SSB operators. The 
ones who don't even know how their transmitters 
work, Oh, sure, they know it has a crystal filter 
( maybe ) and it has audio phase shift network i maybe), 
but they don't even know what the words mean. 

Anyone who thinks a sideband transmitter has to 
cost 30 dll above 1 dollar ithat is calculated by 10 
log because money is power), drop me a post card 
(6 elB above a penny is what they cost), and I'll send 
you plans for a sideband rig you can build for $26, 

He your August editorial . * * all you hams out there 
who start yelling about novices on 10 meters; 
don 7 ye/I/ It's a great idea. Maybe we can get some 
operation on 10, and if we get it* maybe, just maybe, 
10 meters won't go the same as 11 meters did. 

Give the novices part of 10 meters. Let them run 
75 watts on AM and CW, extend the license for 2 
years and SAVE 10 meters. 

Joe Holian W4BGN/3 
Annapolis, Maryland 

Dear 73 

I just finished thumbing through the September 
issue of your magazine, and was inspired to write this 
letter on the AM-Sideband feud, I believe that both 
modes have their place, but what about NBFM* FM, 
PM, and ultra narrow band FM flGQ Hz wide I 7 Surely 
these modes are compatible, especially on YHF* But 
the simplest fact is that you hear very few stations 
using these modes, I feel sure that bands like 1G0 
meters are ideal for Ultra NBFM. Because it ie FM 
it is not susceptible to QRN and LG RAN, and be¬ 
cause ft is narrow band, it prevents QRM to other 
stations. 

What is happening to the ham community, are we 
satisfied to fued over SSB and AM, and not even try 
to use the other modes of operation offered to us ? 

Carl Russo WA1BOZ 
Waltham, Massachusetts 

Dear 73, 

I agree that SSB has it's distinct advantages ; how¬ 
ever, I do not feel that it is right to completely elimi¬ 
nate AM from the specified bands* I think SSB'ers 
should have half of each band to themselves, and 
AM'ers the other half* Many hams already follow this 
unwritten law. 


Alex Arevalo WA5MZI 
San Antonio, Texas 

Dear 73, 

Tn reading your article in the July 'f>7 73 you 
want to know why there are not many taking an 
interest in ham radio? Well, I would like to he one, 
but I find I can't quite do 13 words a minute. Written 
test—not so bad. Maybe that's why I joined the 
CB's too. 

Just a reader of 73 magazine 
Lansing, Michigan 

QSLs 

Dear 73* 

Like many others, 1 used to sit at the home QTH 
and complain about how the DX never QSLs, When 
T arrived in Scotland, I swore that I would QSL 
1009 ?, for sure, After six months of operation, I've 
had a chance to see the American ham in operation. 
Keeping in mind that GM-land is hardly rare DX, 
here is how the Ws stack up so far with me* 

Prefix: Wi W2 W3 W4 W5 W6 W7 WS W9 Wp 

Sent: 27 45 27 27 14 21 15 32 23 19 

Eec'd: 14 24 18 12 9 11 9 10 15 11 


ARNOLD'S ENGRAVING 

Personalized 


i—■ 



i—■ '+**-■ i 


Works on 110 VAC—$10.95 


ferl i 

V 1 


WA2ZHA 


nfe mi 


Matalle* lapel bar—$1,50 or Tie Clip—$2.25 

ARNOLD LINZNER 


2041 Linden St. 


Ridgewood, N.Y. 11227 


LINE 

VHF 

UHF 



FOR THE BEST IN 

VHF-UHF 

• CONVERTERS 

• PREAMPS 

• EXCITERS 

• LINEARS 

• FILTERS 

• VFO's 

E. T. CLEGG ASSOCIATES 

Box 376, Morris Plains, N. J. 07950 

(201) 267-7414 


ANTENNA SPECIALS 


Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

TH-2 Beam 

74.50 

50.00 


H C J ELECTRONICS 

E. 6904 Sprague Ave. 
Spokane, Wash. 99206 


oscillator/monitor 

• a sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from 10mw 
to 1 k w and 100kc to lOOOmc 

• a CW monitor with positive ' RF" 
switch uses only 8' pickup antenna 
and NO connection to rig or key 
to code practice oscillator with 
adjustable tone & built in speaker 

• htgh gain 4 transistor circuit 

powered by Jong life AA pencell -% r\r 

i 16 gouge aluminum cabinet in I 7 /O (bdtt Inti) 

whit* & black epoxy finish, 3 Vl " I Z- ppd uso^con 
by 2 Vb " by 1 J /4 " weight 8 ounces send cert ck or m,o* 

• 100% U5 made and guaranteed ny res add 5% tax 

the James research company 
11 schermerhorn st^brooklyn n.y. 11201 


















































TRANSISTOR BOARDS 

~ 103 2EA 2N7G6, 6EA 1 N917 _._.6 Beards $3.M 

- tOj 6EA 2N7H ..........._.,.,**..*.,2 Boards $3,00 

#301 3EA 2NI4II ....4 Boards $3.00 

Above, new, minimum salvageable lead length Vi In* 


Audio Tape, Va in. t Vi mil. approx. 4.000 ft.. 2 reels $7.50 
Shipped Prepaid Continental U.S.A. 

LEEDS RADIO 

57A Warren Street Tel: (712)-267-3440 N.Y.C. 10007 


muipmr bough 

‘ aw/<$arpti/s mjftfyfq eau /ament, 

Gaas-anTeed htghes rpnee s. 
j m a/ev/ Trade orqtve i/cu neeui 

fbaj77 equipment* UJriTC ot'TefephQtt&. 

Kp/tecT. (ZtZ) CY 9-0300 

i^ULITAIty ElECTW)NlC5 ColtP 

*tns park Ays 390NK new yq^/c jo 9 s ~7 


VHF-UHF 


Converters and Preamps for SO thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF'er, the 
only magazine for VHP and UHF hams. 

Parks Electronics, 419 S.W. Firs! Bftaveri<rn v Ore, 



TUNAVERTERSH 

10 to 2 meters for HF 
& VHP AM-FM Marine, 
SW, and Police, Fire, 
etc! Tunable RF con’ 
verier*. 

For all auto and home 
radios! Transistor & 6-1 
tun ifigi 

Apr. '67 73 ad, page 107.) 


(See Complete listing in 

Dept. 79, Woodsboro, Texas 78393 

HERBERT SALCH & CO. 


QUADS 


Worked 42 countries in two 
weeks with my Gotham Quad 
and only 75 watts . . . W3AZR 


CUBICAL QUAD AN- 

TEN NAS- —these two 

element beams have a 
full wavelength driven 
element and a reflector; 
the gain is equal to 
that of a three element 
beam and the directiv¬ 
ity appears to us to be 
exceptional! ALL MET¬ 
AL (except the insula¬ 
tors)—absolutely no 
bamboo. Complete with 
boom, aluminum alloy 
spreaders: sturdy, uni¬ 
versal-type beam mount; 
uses single 52 ohm coaxial feed; no stubs or 
matching devices needed; full instruction for 
the simple one-man assembly and installation 
are Included; this is a fool-proof beam that 
always works with exceptional results. The 
cubical quad is the antenna used by the DX 
champs, and it will do a wonderful job for 
you! Remember: These are absolutely complete! 

10-15-20 CUBICAL QUAD ......$35.00 

10-15 CUBICAL QUAD _____ 30,00 

15-20 CUBICAL QUAD _____ 32.00 

BEAMS: new rornpletf 1 with boom ami hardware; SWR 1:1; 
handles □ KW; adjustable entire band; % w and V aluta. 
alloy tubing; single coaxial feedline: 
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ALL BAND VERTICAL V&0 (6 thru 80) .$16.95 

ALL BAND VERTICAL V160 (6 thru IfiO) . 18-95 

Remit With order; shipped charges collect. 

GOTHAM, J805 Purdy Ave., Dept, 73* Miami; Beach, Fla, 33139 


Return percent: 52.8r}* 

. „ . So far I have sent out over 1400 cards and 
have received some 850. Like most of the boys here, 
l will continue to send them out when requested, plus 
or minus u mistake now and then. All most of us ask 
is that you do not say you Wff QSL and then dm f L 
A QSL is never required for a QSG. After having a 
ticket 18 years, J do not suddenly expect 100^- return, 
but do expect the boys to keep this in mind when 
they complain. 

Doc Kelly GM5AFF/W7NXJ 

Edzell Angus, Scotland 


Bouquets, etc. 


Pear 73, 

I should send you a doctor's hill for getting my eyes 
uncrossed over that Up-side-down figure on page 15 
of the August issue, but the Army did it for free, and 
besides, the article on “Designing Transistor Oscilla- 
tors 1 *' cured several headaches for me, so we are even. 
Aside from the ramblings, I feel that you are doing a 
tremendous job in the electronic field in the state-of- 
the-art department. Just reading your fine articles Is 
an education. I don't know if you are getting the fine 
authors because you are tops in publications, or if 
you are tops in pub licat ions because you get fine 
authors. Don't care. Just keep it up. 

Glenn H, Kuklewski K8UST 
Huntington, West Virginia 


Dear 73 t 

Thank you for your fine magazine, and for Heaven’s 
sake, don't ever publish the kind of trash the other 
two do. 


Mkhael Mtadejovsky WA7ARK 

Salt Lake City, Utah 


Dear 73, 

Covers like the one on 73 w 
like ‘Climbing the Novice 
73 to 73. 


August 1957. and articles 
Ladder"* make me .say 

Jon Fortune WN1TTO 
Reynolds, Illinois 


Dear 73 t 

l have just read my first copy of your magazine and 
as far as J T m concerned it is one of the best magazines 
1 have ever come across. I find the articles excellent, 
and appreciate the fact that; you have both American 
and Canadian authors. 

Although I am only a ham to be, I have been study¬ 
ing amateur regulations and procedure for three years. 
! feel th&t Jim Fiuk*s editorial on the decrease in 
the number of amateurs and lack of publicity fur 
amateur radio is much more serious than meets ihe 
eye. The one thing Jim's letter has going for him is 
the urgent need for more electronics technicians. 
However, 1 feel that what would be more beneficial 
to amateurs at the present time, would be to raise the 
interest level for amateur radio in other countries. 

From what I gather, every country has one vote at 
the Geneva convention as far tm the frequency alloca¬ 
tions are concerned. If there is a sufficient number 
of countries who vote for the withdrawal of amateur 
stations from certain frequencies, then the present 
crowding conditions will worsen. If the countries con¬ 
cerned could be shown the benefits and advantages of 
having amateur radio, they may be more willing to 
promote it. 

























































































I therefore feci that it is up to us, the amateurs {1*11 
be included soon) to firstly publicize amateur radio 
in other countries to pet their support, and then to 
publicize in our own countries. 

Ronald Rosmer 

Salmon Arm, B.C., Canada 


Dear 73, 

Why are we so concerned about what the manufac¬ 
turers believe is right for amateur radio? Was it 
they that made ham radio possible? As far as I am 
concerned they should stay on their side of the Hne 
and just continue to sell equipment to those wishing 
to purchase their products. They should stay clear out 
of amateur radio politics unless asked for an occasional 
opinion or comment. 

It will not be the manufacturers who will pull 
amateur radio through the next Geneva Conference 
but it must be us amateurs ourselves. And we had 
better pet to work and support, petition and uphold 
both the ARRL and FCC in these matters. 

The manufacturer has a primary interest in the 
mobile radio services (police-fi re-taxi) and will not 
place amateur radio or even OR for that matter, ahead 
of a more profitable business. They are fighting us 
now for more frequencies. 

Gary L. Carlson KL7FRZ 
Haines, Alaska 


Public Service . . . 


Dear 73, 

Last evening when I timed in the radio there had 
been a previous call thanking: a ham operator for some 
service. While T was listening* someone called and gave 
your address and said! you would be happy to hear any 
comments. 

My niece's husband volunteered to go to Antarctica 
for one year to further the study of meteorology for 
the US Government. Each week, through the kindness 
of a ham operator, my niece was able to talk to her 
husband by telephone* sometimes for as long as a half 
hour, and at the cost of a local telephone call. Need¬ 
less to say* these calls were a Godsend* not only to 
my niece's husband to learn about the family first 
hand* but to all other men when they received an op¬ 
portunity to talk to someone from their own homes. 

Keep up the good work and do want you to know 
how much we all appreciate the great kindness and 
generosity of these good ham operators, 

Margaret Sammon 
Arlington, Massachusetts 


Dear 73, 

I wish to inform you of a service rendered my 
family by a ham operator. The operator, George Jette 
WlUl of Well f leet, Mass.* called our home to tell us 
that he had received! a message from our son who is 
attached to the !JSS Forestall. The message informed 
us that he was OK and would write soon. Of course 
we were elated as we had been waiting anxiously for 
word as to his well being since the disastrous fire. 
Once again, 1 would like to say how much we ap¬ 
preciate the above service, 

Mr* A. Martin and family 
Malden, Massachusetts 

Thunks go to e* eeral Boston area radio stations who 
have been giving us same nice publicity recently. 



i m imiiiiin i mi i mi iiiiin inn 
Master Code 

the sure and easy way 

TELEPLEX METHOD Code In* 
st ruction gives you training 
that makes you proud of your 
accomplishment. The greatest 
pleasure derived from any 
hobby is an exhibition of your 
skill. Shaky speeds of a few words per minute 
may be gained in most any haphazard, hit-or- 
miss system* Professional skill will be gained 
only from professional training. Brochure 7-5 if 
free—it gives you the facts. 


TELEPLEX COMPANY 


Kaxmir Court, Modesto, Cal. 95351 


niiiif iiiiifiaiiiiMiiMiiiiitiiiiiiiiiiiiiiiiiiiiniiiiiii 


LARGEST SELECTION In United States 
AT LOWEST PRICES—48 hr. delivery 



Thousands of frequencies In stock. 
Types Include HC4/U, HCIB/U, 
FT-241. FT-243, FT-I7I. etc. 

SEND (Of for catalog with oscillator 
circuit*. Refunded on first order. 
2404 B Crystal Dr.. Ft Myers. Fla. 33901 



WANTED 

ALIVE 

all your surplus 

VACUUM TUBES 

& 

SEMI - CONDUCTORS 

cash in on your left over stock, 
production over runs i design 
obsolescence. 

REWARD-CASH 

WRITE* WIRE or RHONE 
for our TOR DOLLAR quotation 

( 201 ) 351-4200 

UNITY £uetTOiftt4 

107 Trumbull St„ 
Elizabeth. N. J. 07206 


n fT.r:J 


GO COMMERCIAL - - - 

That's right Get your FCC commercial oper¬ 
ator's license, and then work* at good pay! in 
your ‘ hobby '* field—radio and electronics. We 
prepare you by correspondence* under our M get 
your license or your money back" warranty. Get 
full details in our free “FCC License Course 
Brochure’\ Write: 

Grantham School of Electronics, Dept, R, 
1505 N« Western five,, Hollywood, Calif* 90021 
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HERE'S A PERFECT MATCH 

Now you can get a perfect match for Hy Gain two- 
meter models 23, 28 and 215. This is an L-mateh ar¬ 
rangement that gives LOS to LOO SWR at the antenna. 
Only $1.75 ppd, Send for the L-Match to: 

Sound and TV Systems 

316 Marlcmont Drive, Lexington, Ky. 40505 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

aSW?* ELECTRONICS fLYEn - 

999HOWARD AVE-BURLINGAME, CAL. 


A COMPLETE LINE OF 
BROADBAND BALUNS 
From The Qualify Leader 



Model 

Impedance* 

Ratio 

Power 

(PEP) 

Price 

Ppd. in USA 

6010 

50U-50B 

2 KW 

SI 5.95 

6011 

50U-200B 

2KW 

15.95 

6012 

50U-200U 

500 

14.95 

6020 

75U-75B 

2 KW 

15.95 

6021 

75U-300B 

2 KW 

15.95 

6022 

75U-300U 

500 

14.95 


*U—Unbalanced 
B —Balanced 

All Units are Rated at Full Power from 2-32 me 
Complete with Hardware & Mating Connector 



NEW 

• Model 615 Toroidal Filament Choke—3-30 me 
—15 amp corat. 

• Completely encased and ready for mounting 

• Now used in the Henry 2K and 4K amplifiers! 


ONLY SI0.95 PPD. USA 

TRANSLAB INC, 

47*4 TKDEHAL tlLVOi 5AR BIEC3Q, CALIF- tllDl TELEPHONE 7I4/2.U-1B7* 



r 
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Dear 73* 

Our club regularly conducts free Novice, General* 
and Extra Class courses. At the concluding session of 
our last course, one of our student supplied the cake 
shown in the accompaning picture to celebrate the 
successful completion of the course. He and his wife 
baked and decorated the cake For the group . . * we 
thought this might be of interest and might stimulate 
interest in running courses in a few other clubs, 

Marie R, Welch WA6VTM, President 
LERC Amateur Radio Club WSLS 
Burbank, California 



Dear 73, 

Gee fellows, you are doing a great job with 73 Maga¬ 
zine. For my money it’s the best. In fact 73 has 
eliminated all other ham magazines from my mail 
box. Other subscriptions are checked at the book 
store and seldom do we have to buy brand X because 
it has been covered in some issue of 73. 

However* anyone who plays with electronics will 
soon have a short circuit. Even when writing about 
electronics, it is possible to develop short circuits. 

If you will refer to August 1967 73 on page 115 
you will find a very fine article by Jan Under do wit, 
K8LUR of Napolean, Ohio. While Jan's article on 
phone patching is very timely and informative, i just 
can't buy his call letters. I’m K8LUR. Where's the 
short circuit? 

Walt Wilkerson K8LUB 
Elkins, West Virginia 

Sorry about that Wait, Jan Underdown ui EHl/YR. 


SPECIAL 

Canadian headsets: Includes 2 earphones, two 
cushions, adjustable headband, cord & plug; 
also has hand microphone with push-to-talk 
switch, 2000, brand new, each ..$1.50 


Command set transmitter RC-458/ARC-5, 5.3 
to 7.0 Me. Scavange for parts or convert to 
SSB exciter, \ FO or 100-W transmitter. Tubes: 
2—1625’s (12v, 807’s); 1—1626 (VFO) ; 1— 
1629 tuning eye, (for calibration), plus crystal 
for calibrating VFO. Loads of parts. New, 
only ... $9.50 


***«*«**. 

Bendix 3611 telephone amplifier with dyna- 
motor DS100, input 12v at 1.2A, out 220V ar 
,060A, Also 2 tubes 6SJ7 and 6V6. 250 of each 
NEW .$6.50 

*.**i*#.*. 


Telephone repeater type EE89. 40 NEW @ $2.50 

TALLEN CO. INC. 

300 7th St., Brooklyn, N.Y. 11215 

212-499-6300 
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Dr. Miller? 


Dear 73, 

With interest 1 read your write-up on Don Miller 
W9WNV in the July 1967 issue T , , With reference 
to Don's DXpedttion to the Laccadive, my com¬ 
ments are as under: 

a i In August 1966* I asked the Government of India 
for permission to operate from the Laccadives for 
a second time. After sevei'ai reminders, I was given 
the hint —"No permission", 

b) In January 1967, I was told that Don had been 
to the Laccadives and operated from there* 1 took 
up the matter, through our Society, and questioned 
my government for refusing me permission while 
granting the same to a foreigner. 

ei The Licensing authorities here categorically denied 
having issued permission to any foreigner to operate 
from the Laccadives* Consequently the Editor of the 
IRA intimated to the ARRL about Don's “Mischievous 
operation'* from the Laccadives* This was done to 
warn other hams not to flout rules and regulations 
of a country and indulge in such unauthorized activi¬ 
ties which might ultimately endanger the Reciprocal 
Agreements* 

d) Thereupon the ARRL sent us a photostat copy 
of an authority, presumably issued by our govern¬ 
ment, which permitted Don to operate from the 
Laccadives. With this photostat copy we rushed fro 
our licensing authorities for their comments—we were 
furious! 

el Detailed investigations of the police, customs, and 
port authorities confirmed that no operation was 
carried out from the Laccadives and the photostat 
copy submitted by Don Miller was a "Forged docu¬ 
ment”. Investigations also confirmed that for this 
purpose, Don used a letter issued by this Government 
about three years back. To reveal facta, the Licensing 
Office in this country has long been redesignated 
and the officer whose signature appeared on the 
document has not handled Amateur License portfolio 
for the last three years. Our government has addressed 
a letter to ARRL giving all the information in this 
regard* 

Needless to say that in this part of the world, we 
amateurs do not attach importance as the W K boys 
do to this facet of ham radio viz., DX hunting. 
However, in 1961, I carried out the first DXpedition 
to the Laccadives and recently I had been trying to 
go over there once again but failed to obtain per¬ 
mission in spite of my being an official in the 
Ministry itself. As such, there is no question of 
my trying to out-maneuver Don in his sport. 

Besides, for the last eight months, no fresh licenses 
have been issued to hams in this country* the policy 
being under review. Hence, any operation by Don 
Miller from the Laccadives would again be nothing 
but "fraud”. Thus far, we were avoiding any sort 
of write-up on Don's Laccadives operation in the IRA 
but now the situation demands it and the next 
issue shall bear a write-up on this vital subject* 

B.A.N* Eaju VU2NR 
New Delhi, India 


SALE 


SCOPE: Monitor sub unit #AA2I0 for frequency 

shift converter CV894/UR4-84 _$ 7.50 

METER: IS-180 F.S.A. E.$. = .00l. . 2.95 

RADIO COMPASS: ID9IB/ARN6 ....4.95 

POLAR RELAY P255A, new .... 1.95 


DUODIAL turns counting dial 0-39 turns 

Divisions 0-100 §-—* ■ *■■ ■ *.■■■* ■ ■ » - ■■‘•“Mi - rr-*~ ++ - «.*M> B * « ++ Hb H-w ■» ■> fkj i B I 1 1.95 


JENNINGS VACUUM CAPACITORS, 6-10-15 mmf 

20 kva, $1.95. 125 mmf, 20 kva ..... 2.95 

REPEATER TT63A, new _____ 29.29 

TUBES, 1625s and 717s ____5/1.00 


DIXON S RADIO KEY 

1983 E. 79th St., Clevelond, Ohio 44103 




500 


5 BAND-480 WATT SSB TRANSCEIVER 
FOR MOBILE-PORTABLE-HOME STATION 


ACCESSORIES: 

Full Coverage External VfO. Model 410.$ 95 

Miniature Phone Band VFO. Model 406B .$ 75 

Crystal Controlled Mars Oscillator. Model 405X .. .$ 45 
Dual VFO Adaptor. Mode) 22.$ 25 

12 Volt DC Supply, for mobile operation. 

Model 14-117..$130 

Matching AC Supply. Model 117XC ..$ 95 

Plug-in VOX Unit. Model VX-1 .$35 



COTT RADIO SUPPLY, Inc. 


266 ALAMITOS AVENUE 
LONG BEACH, CALIF. 90802 




PORTABLE ANTENNA 

with Non-Shatterable Base 


20*15*10*6*2* Meters 

Very Low SWR 

Folds to 19 inches 

Weighs only 2 pounds 

Complete for 5 
Frequencies 

$24.50 

asft your local dealer 
or 


i . 



n 

s * 


J.-" 

/mm. v: 


Patented 


DPZ CORPORATION 

P* 0. BOX 1615 
JUPITER, FLORIDA 33458 
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Trigger Electronics 
is as near as your 
phone 



or your mailbox 



Trigger—-for the most complete inventory 
of amateur and CB equipment. Everything 
in stock for your convenience! 

Trigger has cut the red tape of time-consuming 
credit delays. Just pick up the phone and cal) 
us (no collect calls, please) and your goodies 
will be on their way—usually the same day! 


another important 
TRIGGER service: 


/E BUY l 


| 'V |» | 

, ,_. _ 





PROMPT SERVICE... 
PROMPT CASH! 




No company processes foreign 
orders and inquiries with 
greater dispatch than Trigger 


TRIGGER Attn: W9IVJ 

7361 North Avenue 
River Forest, Illinois 

RUSH THE FOLLOWING: 


Amount 

Enclosed 


NAME 


ADDRESS, 
CITY_ 


STATE. 


.ZIP. 


U 


ORDER BLANK TO: trade ur present gear, order 
equipment, sell ur ge.ir lor cash. 


STORE HOURS Weekdays 11:00 A,M.—8:00 PM, 
(CENTRAL TIME) Saturdays 9:00 AM. —3:00 PM. 


WHY II WILL PAY YOU TO DEAL WITH TRIGGER 

Amazing Trades 
No Down Payment Required 
Low Budget Terms 
Midwest Bank Credit Cards Accepted 
Fast, Efficient Service 
No Waiting 

20 Minutes From Downtown Chicago Or 
O'Hare Airport 

Near Junction Of Routes 64 & 43 
Plenty Free Parking 
Open Weekdays Until 8:00 PM 
COME IN, BROWSE AND GET ACQUAINTED, AND 
SEETHE MOST COMPLETE INVENTORY OF HAM 
AND CB GEAR—-ATTRACTIVELY DISPLAYED. 

NEW EQUIPMENT ON LOW BUDGET TERMS 


Ameco 
Astatic 
B & W 
C D R 
Cush-Craft 
Dow Key 
Drake 
Eico 
Ftnco 


Hallicrafters 

Hammarlund 

9 

Hy-Gain 

Johnson 

Mark Mobile 

Milien 

Mosley 

National 


Numechron 

Regency 

S B E 

Shure 

Swan 

Trimm 

Vibroplex 

Waters 

Weller 


New-tronics 
and many other major brands 

LIKE-NEW EQUIPMENT ON LOW BUDGET TERMS 

■ Ten-Day Trial ■ 30-Day Guarantee 

Tops in performance and appearance, thoroughly and beau¬ 
tifully reconditioned, and clean as a pin. Alignment, calibra¬ 
tion as good as new, and frequently better. Listed below are 
but a few of the hundreds of items and accessories currently 
available. Write for complete listing and prices. 


LIKE-NEW 

.*.. *>*590 
1QDV....... .... Mf 

swa n 350 ., 339 

imc... 

sae 3**_.... 299 

SB2LA LINEAR... 119 
SBE J 3 INVERTER. 39 
TMEflCEfttW 3.. 3 39 

0RA<E .329 

T4*. 319 

FEW |_A(tOOC119 
ZENITH SHORT w. Hh 
MATCHBOX 25U V*. 52 

HATCHBOK w/Swft. lh 




BARGAIN SPECIALS FOR 

5X100,.........5169 

SXUO. 97 

5X111. ....... .. L**7 

5X122.,... 1B9 

53U3fl.. 127 

SllD,37 

. 179 

mil2 AC. 279 

HQ 15SAC.. 379 

NCX5-.......... 3^9 

NCL29 0O....... . L99 

NCSOhL 
■ ,,....... 1 39 

NClIjD. 159 

LIMITED QUANTITY HEW l 


NOVEMBER 

NCJOJ..........5219 

1-1/9 meter cofi 19 

EICO 770.. *9 

. 59 

HEATH MR 1 □. 71 

DX64A......_ 77 

MG I 9 VFO. ...... J*» 

SENECA VHF-1.., 177 

J0E« LIT. 39 

2ER UlSED...... A9 

m.M._ i99 

KNIGHT VFO,■.*, 27 

KNIGHT TfiO. 97 

GLOBE VI0 VFO.. 39 

KITS 


7S3IC .SSP TSAHSCtll/fl? £139 
7STAC SR 757PC 
1ZQ 90 WATT CW ^7 
711 *0 WATT CW $59 
lit VFP Gf/AC SUPPLY $54 




ALL TELEPHONES (312) 771-8616 « sm.ll DEPOSIT WILL HOLD ANY UNIT ON LAY-AWAY 



i n/v {Uecfomiicb 

7361 NORTH AVE. • RIVER FOREST, ILLINOIS 60305 

(WEST SUBURBAN CHICAGO) 


SUNDAY TELEPHONE 
SERVICE 
11 A.M.-3 P.M. 





































































































it PHc*—$2 per 25 word* for non-commercial ads; $5 
per 25 words for hesgetst venforot. No display ads 
or agency discount. Include your check with order. 


★ Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the fudge of suitability of ads. Our re¬ 
sponsibility for errora extends only to printing a cor¬ 
rect ad In a later issue. 

it For SI extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
£mptar * . * 


WANT TO CORRESPOND with Hams and SWLs 
in USA and other parts of the world. Would 
also like to receive club magazines from radio 
clubs. K, Harvant Singh, 31. <774), Upper Museum 
Rd. t Taiping Perak. West Malaysia, Malaysia. 


1063 BOUND VOLUMES OF 73. $10 each from 73, 
Peterborough, N. H 03453. 


CASH IN on your ideas. Inventors—hobbyists—- 
gadgeteers. Send for free brochure. No obliga¬ 
tion. West Coast Enterprises, Box 906 f Pomona, 
California 91769. 


MILITARY SURPLUS TV EQUIPMENT, by Hoy 

Pafenberg, giving schematics of CRV-59AAE TV 
Camera, CRV-59AAG high sensitivity camera, 
CRV-52ABW TV transmitter, CRV-GOABK TV 
monitor unit, and CRV-46ACD TV receiver, all 
for $1-00 from 73 Magazine, Peterborough, N.H. 
03458. 


SI BRINGS construction data for the new and 
unique Barb'd Wire Antenna. An easy, low-cost 
application of the fat-dipole theory. C. Leroy 
Ke~r, Box 444, Montebello, California 90640. 


CHRISTIAN HAM FELLOWSHIP now being or¬ 
ganized for Christian fellowship and for gospel 
tract efforts among hams, Christian Ham Cali- 
book for $1 donation. Free details on request. 
Retired ham to run missionary net desired, 
Christian Ham Fellowship, Box 233, Holland, 
Michigan 49424, 


WANTED: January and March, 1961, issues of 73 
Magazine for my personal collection. S. B. Young, 
W0CO, Rural Route 3, Box 94, Wayzata, Minne¬ 
sota 55391. 


ELECTRONIC PARTS: Components, transistors, 
diodes, kits, relay and many special items. Guar¬ 
anteed, Send 25c for 100-page catalog. General 
Sales C., P.O. Box 2031-F, Freeport, Texas 7754], 


RTTY GEAR FOR SALE, List issued monthly. 88 
or 44 mHy torroids 5 for $1.50 postpaid. Elliott 
Buchanan & Associates, Inc„ 1067 Mandana Blvd., 
Oakland, California 94610, 


NOVICE CRYSTALS, all bands, $1.30 each. Also 
other freqs. Free list. Dealer and club inquiries 
invited. Nat Stinnette, Umatilla, Fla. 32784. 


CONVERTERS. World's largest selection of fre¬ 
quencies. Ham TV vidicon cameras and parts at 
low factory-direct prices. See them now in our 
full page ad in this issue Vanquard Labs, 196-23 
Jamaica Ave. ( Hollis, N.Y. 11423, 


DUMMY LOAD 50 ohms, hat 80 through 2 meters, 
coax connector, power to I kw. Kit $7.95, wired 
$11.95, pp Ham KITS, Box 175, Cranford, N,J. 

FT -243 CRYSTALS: 3500 to 8700 kc .01% setting, 
$2,00 each. Novice 1.00 each dz 2 kc. Denver 
Crystals. 776 S. Corona, Denver, Colorado 80208. 


WANTED: TEST EQUIPMENT, laboratory quality 
such as Hewlett-Packard, General Radio, Tek¬ 
tronix, etc. Electronicraft, Box 13, Binghamton, 
N.Y. 13902. Phone: (607) 724-5785. 


REED RELAYS SPST-N.O, Coil rating: 2.9 volts 
at 12 ma. Contacts rated for 12 VA; max. 300 
volts or 0.50 amp. Sample usage circuits included. 
Body size 1" x New low price $2.35 plus 25C 
handling and postage. Airstar Products. P. O. 
Box 323, Marion, Iowa. 


WANTED: All types of aircraft, ground radios 
and tubes, 4CX1000A , s l 4CX5000A’s, 304TL's ( etc. 
17L7, 51X, 6185, 618T, R38S, R390A, GRC units. 
All 51 series. All Collins ham or commercial 
items. Any tube or test equipment, regardless. 
For fair, fair action, Ted Dames Co.* W4KUW, 
308 Hickory St., Arlington, N.J. 07032. 


SHORTWAVE LISTENER DX GUIDE, 1967 edi¬ 
tion. $2.50. Aircraft, Maritime, Spacecraft, CB. 
Ham information. Send to Shortwave Listener 
DX Guide, Box 385, Berwick, Penna. 18603. 


WANTED: Tubes, transistors, lab instruments, 
test equipment, panel meters, military and com¬ 
mercial communication equipment and parts. 
Bernard Goldstein, Box 257 Canal Station, New 
York, N Y. 10013. 

NOVICE AND TECHNICIAN HANDBOOK by 

W6SAI and W6TNS. Limited quantity for only 
$2.50 each. 73 Magazine, Peterborough, N.H. 03458. 


WANTED: Used radio and electronic textbooks. 
Anything from before 1900 to present day. I will 
buy any copies that I do not already have in my 
personal collection. Please state title, author, 
date, price and condition. W1DTY, RR 1, Box 138, 
Rindge. N.H. 03461. __ 

WANTED: Military, commercial, surplus. Air¬ 
borne, ground, transmitters, receivers, testsets, 
accessories. Especially Collins. We pay freight 
and cash. Ritco Electronics, Box 156, Annandale, 
Va. Phone 703-560-5480 collect. 

“SAROC" Sahara Amateur Radio Operators Con¬ 
vention 4-7 January, third annual fun conven¬ 
tion hosted by the Southern Nevada Amateur 
Radio Club. Designed for exhibitors and partici¬ 
pants at Hotel Sahara, Las Vegas, Nevada, MARS 
seminar. Army. Airforce and Navy representa¬ 
tives, Ladies luncheon with crazy hat contest, 
hat should convey amateur radio theme. Plus 
fabulous entertainment as only Las Vegas can pre¬ 
sent. Registration free includes three cocktail par¬ 
ties, Hotel Sahara show, hunt breakfast, tech¬ 
nical sessions, admission to leading manufac¬ 
turers and sales exhibits. Advance registration 
closes one January; QSP. QSL and ZIP and tele¬ 
phone number for details to Southern Nevada 
Amateur Radio Club, Box 73, Boulder City; Ne¬ 
vada 89005. 
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Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25^ for 
mailing in U.5, t Possessions 
These valuable EXTRA features & Canada, Elsewhere add 
included in both editions! 5Q(). 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 






• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefi* Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• Internationa] Postal 
Information! 

• Plus much more! 


WRtTE EOR 

free 

BROCHURE! 


RADIO AMATEUR 



Dept. B,4844 W. Fullerton Ave. 

Chicago, III. 60639 




MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. 
Complete at $2.50 each plus postage 50c each 
unit, R and R Electronics, 1953 South Yellow- 
springs, Springfield, Ohio. 


TOROIDS —DIODES —COAX—CONNECTORS, gg 

mH toroids—45tf each, 5/$2,00. 1000 PIV 1 Amp 
Top-Hat Diodes—55$ ea t 2/S1.00. Connectors, 
PL259, 80-239, M359—45$ ea, 1G/$4.00, Button feed¬ 
throughs (while they last) 500 pF iq 500 V. 
20/$ 1.00. Add sufficient postage, E and R ELEC¬ 
TRONICS, 3953 S. Yellowspring St. t Spring- 
field, Ohio. 


VAR I ACS— General Radio and Ohmite. 60 cycles, 
Input 120V—output 0-280 V, 1 amp or input 240 V 
'—output 0-280 V. 2 amp. PULLOUTS IN GUAR¬ 
ANTEED EXCELLENT CONDITION $6.95 plus 
postage. Shipping weight 10 lb. R & R ELEC¬ 
TRONICS, 1953 S. Yellowspring Street, Spring- 
field, Ohio. 


COMMUNICATIONS SPECIALISTS. Transmitters, 
receivers, repaired. Kits wired, tested. Alignment 
& calibration. Custom building. Product detectors 
added. Receivers up-dated, J &l J Electronics, 
Windham Rd., Canterbury, Ct, 06331, 


AUTOMATIC BURGLAR ALARM. Dials police. 
Construction manual $4.95, Wrist radio parts kit 
$4,95, Transistor projects, kits, parts. Science 
Workshop, Box E393, Bethpage, N.Y. 11714. 


GENERAL COVERAGE BC-342, 1,5-18 MC $50.00. 
BC-779A 100KC-20MC in rack on wheels, $100,00. 
Waters Clipreamp $15.00, Cannot ship, W2HG, 
Stan Oehman r 1387 Potter Blvd., Bayshore, LX, 
N.Y, 11706. Phone 516-665-7521, 


TIE CLIP WITH YOUR CALL 

Custom engraved $L50 

With cuff links $3,00 

Desk plaque (with miniature mike) $2*50 

Send For Our Catalog 

APOLLO ENGRAVING 

191 N. Hickory St. N» Massapequa, N* Y* 11758 



MACO QUAD — FOR 10-15-20 

U«js SHAKESPEARE FIBERGIAS WONDER- 
SHAFT® Optimum spacing—,15 Qft oil bands,-— 
( l ) RG-I/U quad complete—S99.95 — WRITE 
FOR FREE BROCHURE 

Maco Products 

m E. CornmU A^t., Sprin^e'd, IMflOli *2701 
(telephone 217-544-5591) 

See -our prvvlmji adi In April. Mr? iml June 1 !■*6*J 73"l„ 



SELL BC*348 receiver, excellent, $50.00, B&W FC- 
30A & filament transformer, 7,5 V 21 Amps, both 
$25,00. W6WGJ/5, 4215 Darwood Dr„ El Paso, Tx. 
79902. 


MIDWEST VHF GROUP, 2nd annual ladies night 
and get-together will be held at the Rolling 
Meadows Holiday Inn (Chicago area N.W,) on 
Saturday evening November 4th, Reservation and 
dinner $5,00. Send to Ken Lane, W9VTT, 3400 
Meadow Drive, Rolling Meadows, Ill. 60008, 
312-255-7281. 


WRL f s used gear-— trial—terms — guaranteed* 
NC303—$199-95; 2B—SI 99.95; HQ170AVHF~$279.95; 
SB-300—$239,95; Galaxy 300 —$149,95; SR150— 
$269,95; 753—$119.95; G76—$99.95; 650A & VFO— 
$99 95; G66B—$39.95; Viking 2—$84.95; Champ 350 
—$84,95; Champ 350—$149.95; Thor 6—$169.95. Free 
‘‘bluebook’* lists hundreds more. WRL, Box 919, 
Council Bluffs, Iowa 51501. 


SWAN 350, 117XC. VX-1 T extra pair final tubes. 
Mint condx.. $375 FOB, or, HW-12 and cash. 
W8ICY, 639 Lake Ave., Iron wood, Mich. 49938. 


RTTY-NAVY URA8A discriminator subunits. Un¬ 
used complete with tubes, data and schematic. 
Hurry; we have only 10, $10 postpaid. Terry, 
K7LWY, 1004 NW 178th St., Seattle, Wash. 98177. 

HALLICRAFTERS SX101A receiver In excellent 
condition. Delivered within 200 miles, §175. Call 
now: 305-989-2149, Ben Goldfarb, 820 S. Rainbow 
Hollywood, FI. 33021. 

DRAKE 2-A, $110. Hallicrafters HT-37, $130. Du- 
mont 304H 5” scope, $90, Federal 804 signal gen¬ 
erator 1-300 Me, calibrated output volts, $80. 
Hallicrafters S-36A 27-143 Mcs receiver $90, APR-5 
1 gc—6 gc receiver, $60. R. Wurtzinger, K9RLF t 
1140 S. Taylor Ave.. Oak Park. Ill. 60304. 


140 


73 MAGAZINE 



































































STATION SALE; National NC-300 receiver, cali¬ 
brator, matching speaker; Heath DX-100 trans¬ 
mitter, all excellent condition. Worth $250* Best 
offer takes, K5TVC, SOI E. 23rd, Farmington, 
New Mexico. 


WANTED; 500 watts AM and CW. Write me your 
cash deal. Johnson ok, Fred Rudolph, WSWSC, 
Stryker, Ohio 43557, 


WANTED; January 61 issue of 73 Magazine, des¬ 
pa rate!Ly needed to complete set. Also need QST 
March 61 and July 60, and CQ July 1965, Box 
1167B, 73 Mag., Peterborough, N.H. 03458. 


COLLEGE*BOUND; Must sell HT-44 plus P/S 
150, SX-117, Clegg 99’er. Excellent condition. Best 
offer or offers. Peter Williams, 615 Marview Ter¬ 
race, Cincinnati, Ohio 45231, 


NAD 10 CONTROL your garage door. Production 
overrun by national manufacturer. Over 140,000 
in use. Solid-state transmitter and two-tube re¬ 
ceiver with power supply, only $29.95. Shipped 
prepaid with 30-day money-back guarantee. Send 
check or money order to Amerel, Inc., 1937 E. 
Prospect Ave„ Cleveland, Ohio 44115. 


NOISE BLANKER,, eliminates ignition and power 
line noises. Insert between converter and re¬ 
ceiver. Free brochure. Westcom Engineering, 
P.O. Box 1504, San Diego, Calif. 92112, 


• o sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from TOmw 
to 1 kw and lOOIcc to lOOOmc 

ta CW monitor with positive '*RF rf 
switch uses only 6 J 'pickup antenna 
and NO connection to rig or key 

• a code practice oscillator with 
odluitoble tone & built in speaker 

• high gain 4 transistor circuit 
powered by long life A A pence 11 
i 16gauge aluminum cabinet In 
white A black epoxy finish 3 1/2 " 
by 2 Vf '* by 1 ’/4 " weight 6 ounces 
#100% US made and guaranteed 




“M. 




1 O95fbott Inti) 
I j£m ppd usa & can 
send cert ck or nuo. 
ny res add 5% tax 


the James research company 
IT schermerhorn st v Brooklyn n.y. 11201 






*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 23B6 KANSAS CITY, MO. 



QUAD BUILDERS: High density fiberglass vault¬ 
ing poles. 1*2 in. diameter, 12 thru 16 ft. Limited 
supply, $8.80 per pole plus shipping. Money order 
or cashier's check only. J. Lindsay, RFD 2, Castle- 
rock. Colorado 90104, 


MINT; Collins 75A irl487 with 3Kc filter, spinner 
knob and matching speaker. $425 firm. R. G. Dick, 
WA1DPX. 6 Herbert Rd. f Arlington, Mass. 02174. 


SWAP: NC-109; BC-221/AC; RME DB-22A pre¬ 

selector; Heath Twoer; BC-453B Motorola handi- 
talkie, all $164.00. Need HW-32 or * * * A, R. Terry, 
Box 42, Tilden, Illinois 62292. 


AMATEUR RADIO: Its Effect On Society. Masters 
research paper $2,00. A must reading for all hams, 
Michael K, Gauthier, K6ICS, Box 216, Lynwood, 
California 90262. 


COLLEGE EXPENSES: Eico 753 solid state VFO, 
variable ALC; 751 AC P S, Good condition, both 
for $150, WSDND, Phil DeCaire, 3074 Evanston, 
Muskegon, Mich. 49442. 


RECEIVERS: SB-301, the finest,, unused, factory 
aligned, 8270. Gonset G-63, 80*6, great for novices, 
$70. Ship prepaid, Andrew Ellis, 1966 Edgewood, 
Palo Alto, Calif. 94303. 


CHRISTIAN HAM FELLOWSHIP now being or¬ 
ganized for Christian fellowship and for gospel 
tract efforts among hams. Christian Ham Call- 
book for $1 donation. Free details on request. 
Retired ham desired to run missionary net. 
Christian Ham Fellowship, P.O. Box 218, Holland, 
Mich. 49424, 


WANTED: ART-26, ART-28, APQ-2, APT-5 or 
AXT-2 440 transmitter with manual. State condi¬ 
tion and price. Marty Balk, WB2SZW, 353 Web¬ 
ster Dr., New Milford, N,J, 07646, 


WANTED: RFL-107A magnet charger, also RFL- 
889B magnetreater or substitutes, W5VP, 1118 
Del Rio Dr., El Paso, Texas 79915. 


CANT GET THE CODE. Sell Knight R-100 re¬ 
ceiver, Ameco 15-watt transmitter, 2-meter con¬ 
verter, all. Best offer. Lowell Terry. Route 4, 
Box 27 t St, Charles. Mo. 63301. 


S S B s —swam ft00*i 
HOW IN STOCK—$495,00 


KWS-l .. .$705, 

KWM-2 .... 793, 

Poly-Comm 52 ...... 225, 

LARGE STOCK OF USED 


Y Urine 500 ........ ,$375, 

NCX-3 ..... 199, 

Eico 753 _____,, ., 159 . 

EQUIPMENT 0N HAND 


FRECK RADIO & SUPPLY CO.. INC. 


38 Biltmcre Awe., Asheville, N. G. 28301 
Ph. 704-254 9551 CLOSED SATURDAYS 

T, T. Freek. W4WL Sandy Jaekson, WN4AAL 



SPACE AGE KEYER 



• PFanar epitaxial integrated circuits for reli* 
ability, No tubes—No separate transistors. 

• Precision feather-touch key bui'fMn. 

• Fully digital—Dot-dash ratio always per-* 
feet* 

* No polarity problems—Floating contacts 
switch — 300-V @ TOO-ma, 

* Rugged sofid construction—will not walk, 

* Send QSl or postcard for free brochure. 



BOX 455, ESCONDIDO, CAL 92025 
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INDEX TO ADVERTISERS 


VIKING IR ANGER II, $200 like new, less than 10 
hours operation; RME 4350A, $90.00, Volmer 

Sports Amphibian plans $90.00, W3EPH, Box 72* 
Monroeville, Penna. 15146. 
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Design Industries, 95 
Dixon's, 137 
D P 2, Inc., 137 
Drake Co., R.L., 27 
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Parks Electronics, 134 
Pickering Radio Co., 194 
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Pcly*Paks, 81 


Ruement Electronics, 51, 93 
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Cal I book* 119, 122, 140 
Radio Shack, Inc., 107 
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Scott Radio, 137 
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T A B, 143 
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Telcplex Company* 135 
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Telrex Comm. Eng, 
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TepabtOp 136 
Translab, Inc., 186 
Trigger Electronics, 138 
Tristan, (25 
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United Transformer Co., 
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Unity Electronics* 135 
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VHF'er Magazine, 125 
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Waters Mfg., Inc., 86, 87 
Wilson* 126 

World Radio Labs, Cover 111 
W3KT QSL, 106 
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MOBILE/FIXED SQUALO 

Squajo i$ a full half wave, hori¬ 
zontally polarized, cm ni-directional 
antonna* 

ASQ-2 2 mefer, 10" square S 9.95 
ASG-22 2 mefer stacked 16.95 

A5Q-6 6 meter, 30 r/ square 13.95 





ft 



MODEL #HS-1 


6 - 10 - 15 - 20 Meter 

Adjustable Dipole 
with Universal Mount 
Ideal For Small Lots, 
Apartments, Vacationing 

$ 23.50 Net 


SEE YOUR DISTRIBUTOR OR WRITE TOR FREE CATALOG 
DEPT A-2 



Cush 


*31 WAYWARD STREET 
MANCHESTER, N, H 03103 


COLLINS 30K complete* an excellent buy for a 
handy ham, $175. Pick up, no ship. W2IUV, 
Charles Johnson, Box 13* RD 1, Eatontown. N.J* 


NEW SB -100 Transceiver and AC power supply 
factory wired* Heath "display model '. Paid $520. 
Sell $400, P.O. Money Order. Full Heath War¬ 
ranty, Box 1167A, 73 Magazine* Peterborough* 

N*H* 


SELL R-20G 13-tube communication rx* .5 to 30 
Mcs in 6 turret-switched bands. 3 speed tuning* 
3 selectivity positions, xtal filter* spare tubes 
and manual* $90.00. 2000 1500/95O/6.3VAC, 120V 

power supply, smooth and filtered* with TR re¬ 
lay, $50.00. Will deliver either or both within 150 
miles of Toronto. Brian Cauthery* VE3DFC* 
HR #1* Caledon, Ontario, Canada. 


MECHANICAL DEVICES 1 Great Buys* catalog, 
10c. IF assembly 30 MHz loaded with miniature 
components, cost government hundreds, $5.95. 
Transistorized computer boards* assortment 
totalling 75 transistors or more, $5.95. Teletype 
model 14 typing reperforator with automatic 
tape take-up rewinder electric driven 115VAC 
60cy SP, both units new unusued, $69.95* Bonanza 
specials, $2 each (generous quantity) gears, knobs* 
relays, toroids, switches: rotary* toggle, lever. 
Satisfaction guaranteed. More information on 
request. Fertik's Electronics* 5249 *'D ft Street* 
Philadelphia* Penna* 19120* 


SELL STATION: KWS-1, $750.00; 75A-4, $450*00 
with extra CW filter* Complete station control 
SC-101* $150.00* 50-foot tower, 3-band Gonset and 
Ham-M rotator* $200.00 for complete antenna sys¬ 
tem, Operating desk* with antenna or coupler* 
Arthur Lee, WlBHR, Avenue Rd. t Wales, Maine 
04280, Telephone 207-375-6692. 


JOHNSON VIKING RANGER, $95*00. Hallicrafters 
SX-28 receiver* $35.00, BC-348 receiver, $25,00. 
FOB you. Want SB-200. H. Anderson, W0FFV, 639 
N, Wahsatch, Colorado Springs, Colorado 80903. 




MM DtK 


Narrow-band system 
operates up to 
100 ft. Keep 
RECEIVER in garage, 
TRANSMITTER in 
glove compartment. 
Made of finest, 
handwired com¬ 
ponents. Approved 
by FCC. Order today! 
If not satisfied, 
return in 10 days 
for full refund. 


***** ‘l 


*T‘ 




ER2 RECEIVER 


PTT TRANSMITTER 

both for only 


*37. 


Ext ra Transm ■ Iter: $13.33 


FRED BRAIL MFG. 

2510 S. Oedfoid St., Los Angeles, Cal. 90034 
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ELECTRO 

SHIELD 


MORE RANGE 


NOISE 


CUSTOM SYSTEMS 
KITS • ACCESSORIES 


ELIMINATE IGNITION NOISE 

ELECTRO-SHIELD 9 

YOUR ENGINE . 
FROM 5 , 44.35 1 / 


ESTES ENGINEERING CO. 


543 W. 184th St., Gardena, Calif. 90241 


REMEMBER 

THE 11-METER BAND? 


It’s active, as you know, if you ever listen 
in on the Citizens Band. In fact, there are 
more rigs on the air (some 3-mi I lion) in 
that 300-KHz slot than in any other part 
of the radio spectrum. Anti, surprisingly 
enough, many of the rigs are more sophis¬ 
ticated than many ham rigs. 

To keep up with what’s going on in the 
CB world, read CB Magazine, the respon¬ 
sible CB publication which contains ar¬ 
ticles on theory, the HELP program and 
all kinds of radio communications includ¬ 
ing ham. 

For a free sample copy, send your request 
on your QSL card to CB MAGAZINE, 
P.O. Box 60445, Oklahoma City, OK, 
73106. 



* TRANSISTORS * SCR S * ZENERS!!! 

Full Leads Factory Tested A Otd! 

PNPI50 Watt 13 Amp HiPwr T036 CASE 
2N-14I. 442, 277. 279. DS50I Up To 

50/VC8O $1.25®.6 for $5 

2N278. 443, f74. Up to 80V $3®,..2/$5 
PNP 30 Watt/SA. 2NII5, 156, 233. 242 
254. 255. 256 257 30! 392. 40«® 3 for $1 

PNP 2N670/3OOMW 35*®. _5 tor $1 

PNP 2SW TO2N 538, 539. 540.3 SI 

PWR Finned Heat Sink 180 SQ"..$l.50 

PWR Finned Sink Eauiv. 500 SQ*_$5 

SILICON PNP'TOS & T0I8 PCKG 

2N327A. 332, to 8, 474 to 9 .7/$l 

MICA MTG KIT T0-36 T03. 30c ea, 4/$l 

ANODIZED TO 3SMTG .I0/$I 

ZENERS I Watt 6 to 200V_SI Each 

ZENERS 10 Watt 6 to 150V...$1.25 Eaeh 
STA8IST0R up to I Watt . . 10 for $1 

GLASS DIODES Etjul* IN34A 20 tor $ I 

T8A/I00PIV Pressfit Diodes.. ,S/$< 

Toroids Ferrie, Assorted .2/$| 

Solder Multi core, lb. t .$1 

Microswitch 35A/AC&OC.. ,B/$I 


SCHSlLtCOr 

^CONTROL 

RECTIF 

PR V 

7A 

25A 

PR V 

7A 

100 

Q 

5l.ro 

500 

2.50 

200 

a 

51.50 

600 

3.25 

300 

1.80 

2.25 

700 

4.00 

400 

2,00 

2.90 

aoo 

4.75 


SCR 50 PIV/25A 80c n. 
SCR 50 PIV7A 49c a 


25A 

3.75 

4.25 

5.00 

5.65 

.8 $5 
12, 55 


2 RCA 2N403 & 2/IN2326 Ckt 8ds 
IN2326 Can Unsolder .. 6/S I 


DISCAP ,001 Mfd@5KV ..6/$l 

DISCAP ,QI(fi>2KV ..10 SI 

DISCAP Asstmnt up to 6KV.. 20 for St 

Bandswth Ceramic 500W 2P/6P**. S3® 

5Hy-400Ma Choko S4®,.2/$5 

6Hy-500Ma S5/® ..2S6 

250Mfd ® 450 WV Leetlytic 4 SSB S3® 
Cndsr Oil lOMfrf 600V, 1/51. 3/S2, 12 55 

Cndsr Oil 6Mfd/1500V_l/$2. 6 5(0 

880 Vet ® 735Ma for SSB $l2@...2/$22 
480 Vet®40Ma & 8.3® I.5A CSD..SI.S0 
10 Vet®5A A 7.5 Vet® $5®.2/S9 

Wanted Transistors, Zeners, Diodes I 


\\ 


TAB 


ff 


’TAB” • SILICON ONE AMP DIODES 
Factory Tested A Guaranteed 


Plw/Rmi 

PJv/Rms 

Piv/Rma 

Piv/R mi 

50/35 

100/70 

200/140 

300/210 

,05 

,07 

.ro 

.12 

400/280 

600/420 

800/560 

900/630 

all 

.18 

.25 

+40 

1000/700 

1100/770 

1700/1200 

2400/1600 

.50 

.70 

1.20 

2,00 


*A1I Tests AO A DO A Fwd A Load } 

1700 Piv 1200 Rms®750Ma. -lO/SIO 

2400 Pie/1680 Rms@750Ma.. 6/SI I 

SILICON POWER DIODES STUDS 

A P.F.** 


D* C + 

5GPlv 

lOOPiv 

200PIV 

300 Pie 

Amps 

35Rms 

70Rma 

UORms 

21ORmi 

3 

.10 

* 15 

.22 

.33 

12 

+25 

+50 

.75 

+90 

18 

.20 

+30 

.75 

1.00 

45 

.60 

1.20 

1.40 

1.90 

160 

1.60 

2. SO 

3+50 

4.60 

240 

3+75 

4.75 

7+75 

10.45 

D + C+ 

400 Piv 

600 Piv 

70QPiv 

900Piv 

Amps 

280 R ms 

420 R ms 

4 90 R mi 

630Rm* 

3 

+40 

+50 

+60 

+85 

12 

1.20 

1.50 

1.75 

2.50 

18 

1.50 

Query 

Query 

Query 

45 

2.25 

2,70 

3+15 

4+00 

1 GO 

5+75 

5,75 

Query 

Query 

240 

14,40 

19.BO 

23+40 

Query 


ll'e Buy I ir« Sell! We Trade1 — 


“TAB” 


TERMS: Money Back 
Guarantee! Our 23rd 
Year. $5 Mln. Order 
F.O.B., N. Y. C. 

JllMU Liberty St., N.Y.C., N.Y, 10006 

Send 25c for Catalog 

PHONE 212-732-6245 


Line Filter 200Amp 'I30VAC 55®,..5 520 
DC 3'/," Meter/RD/600Ma S4@,...2/S7 
DC 2'/,' Meter/RO/30VOC S3®,. . .2/S5 
OC 4".. Meter/R D / I Ma/S5®.2/S9 

iV'o nted 304 TL Tubes Top $$$ Paul 

Socket Ceramic 1625 Tube. . .4/$), 10/S2 

Socket Ceramic 4Xl50'Lekta! .4/S2 

IT anted 304TL - Top $$ Paid It 
2.5M H Pi Wound 500 Ma Choke. .4 for 51 
Knob Spin-Crank 8C348 $1 ®,. .3 for. $2 
MiniFan 6 or 12 VAC $1.50®,..4 for 55 
Beam Indicator Selsyns 24VAC..2 for $6 
Precision TLI47 Feeler Relay Gage 2/51 

Fuse, 250Ma/3AG 100/SI 

XMTTG Mica Cndsr .OOS/2.SKV_2 St 

W.E. Polar Relay «255A/S5®.2 for 59 
W.E. Socket for *255A Relay..... .52.50 

Toroids 88Mhy New Peko SI®.6/S5 

6.3VCT (a 15.5A A 6.3VCT ® 2A 55 ®, 
200 KC Freq Std Xtals S2®. .2/53. 5/S5 
Printed Ckt Bd New Blank 9x12" SI® 

irnufri/ 304TL Tubes Top Paid 

Klixon 5A Reset Ckt Breaker SI® I0/S5 

Lina Filter 4.5A®II5VAC.5 for SI 

Line Filter SA/@I25VAC.3 for SI 

8fi6A Xfmr 2.5V/ lOA/iOKv/lnsI.S2 

Choke 4HY'0.5A/27ftS3®.4/S 10 

Stevens Precision Choppers $2 ea., 3/55 
Helipot Dials . each 53.00 


2500V® lOMa A Fit S2@....3/$5 

H00VCT ® 300Ma, 6V 8A, 5V ® 3A A 
125V Bias abt I200VDC 55® ...,.4/SIS 

2.5V®2A $1®..3 for $2 

H. 3 V ® IA 51.50®.4 for $5 

Brunlns” 6' Parallel Rule ®. .SI 

PL 259 A A S0239 CO-AX MAF Prs..3/2S 
Phone Patch Xfmrs Assorted . 4/51 

ITaiifcd 304ri. Tubes Top .?$$ Paid 

Insulated Binding Posts .20 51 

Sun Cells, Selenium. Asstri ........IQ/SI 

.01 Mica EOOWV Conds ___.10/SI 

.001 to .006 Mica/l200WV Conds ..6/$l 

Cndsr Oil !5Mfd/IKV .ea/$3, 5/510 

Cndsr Oil 2M.d/2KV .oa/$2, 6/510 

Cndsr Oil 3Mfd/2KV .ea/$3, 4/Sl0 

Vac. Cndsr 50MMF/20KV ..each $4 


















































































From the birthplace of the greatest inventor of all ages, Leonardo Da Vinci, comes 
this made-in-ltaly—world's most practical for the price, 

PRESTEL FIELD STRENGTH METER (Model &T4G) 

Calibrated from 40 to 960 Megahertz, from 10 to 
50,000 Microvolts* Nothing makes it easier to 
properly and speedily find the correct place to 
install TV, FM and Communication Antennas* You 
can measure and hear the signals with this 4 ! /2 
volt battery economically powered unit,. There is 
nothing else like it! 

$ moo 

f We continue to purchase FOR PROMPT CASH 
| small and large inventories of electronic equipment, 
tubes, semiconductors, etc* 

' | 

Wire, write, phone coflecf! 

t 

| We pay freight on all purchases! \ 

Liberty Electronics, Inc. 


548 Broadway, Hew York, New York 10012, Phone 212-925-6000 





TCS EQUIPMENT 


HW12(A},22(A).32(A) OWNERS 


NAVY TCS RECEIVER AM 

L5 MG to 12 MC m two (2) bands. 
Variable oscillator & crystal 

control on four {4) preset channels 
In the entire freq T range. Audio out¬ 
put 1.5 watts into 500 ohm load; uses 
lubes! I28K7 RF A,, 12SA7 converter. 
2/12SK7 IP A., 12SQ7 detector UFO, 
12A(i oscillator* I2AU audio Amp. 450 
KC IP Fret], Large vernier & spin 
dial, audio gain* A VC, BFO and all 
controb on the front panel. Voltages required: 12 VDC & 
approx. 22ii VDC 100 MA. Size: 11% x 11% SAA 9 5 

x Wt<; 37 lbs. .. USED: 

Checked for Operation — $ 10.00 extra. 

NAVY TCS TRANSMITTER AM*—> 

L5 MG to 12 MC in three (3) bands* CW 40 watts, voice 
modulation 20 watts* master oscillator variable and crystal 
control tin 4 preset channels In the entire fren range. Uses 
S/I2A6 in usdllnlor & buffer-doubler, 4/1025 in modulator 
& power amplifier stages. 2V->" meters for PA Plate 0-20G 
DC RF meter 0-3, all tuning and opera ling controls on 
front panel. Voltages required: 12 VDC & 400-440 VDC 
200 MA. W/tubes. Sizes: 11% x 11% x 13%". %OA SO 

Checked for Operation — $10.00 extra. 

Antenna Loading Coll #47205 .,...Used:! 6,95 

Remote Control Box w/Speaker #23270 .. .Re-New; 9.95 
Dual Dynamotor Power Supply 12 V. #21881 Re*New: 14,95 

I)-40l Transmitter Uy pa motor 13 V. . ...New: 6,95 

D-402 Receiver Dynamotor 32 V. New: 4.95 

CABLE—Receiver to Power Supply ...New: 2.75 

CABLE—Transmitter to Power Supply ., ..New: 2.75 

Connector Plugs for Remote Control Box __New; 1.50 

A C POWER SUPPLY-—115 V, 60 cycle (Not Government 
Surplus). Receiver: $20,00—Transmitter: $3,i.0Q, 

Shock Mounting for Receiver or Transmitter.... Used: 2.95 

Noise l A mi ter Conversion Kit—W/6H6 tubes . 2,00 

Parts Available for Rec and Tram. Advise us nf voiir needs 1 
Prices F.O.B. Lima, 0,-25% Deposit on COD r s. 

BfG FREE CATALOG—New edition just off the 

press! Send for your FREE copy today. Address Dept, 73. 

FAIR RADIO SALES 

DEPT. 73 ■— P. O. Box 1105 — LIMA. OHIO 45802 



New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments 

Featuring selectable upper or lower sideband, and 
selectable AVC, 

Coverage: 3.8-4.0; 7.0-7.2; 7.2-7.4; 14.0-14.2; 14.2-14.4 Me. 

Front panel key jack. New front panel and plastic 
dial Included, 


COMPLETE KIT PRICE ONLY 

Send 50c for brochure. 



DYNALAB COMPANY 

215*28 Spencer Ave. Queens Village, N.Y. 11427 


LEARN RADIO CODE 



Album ebntalns three 12 " 
LP'u 2'/, hr. Instmetlon 


THE EASY WAY! 

• N* Beaks T* Read 

• Na Visual Gimmicks 
T* Distract Yau 

• Just Listen And Learn 

Based on modem psychological 
techniques—This course will *»k* 
you beyond 13 w.p.m. In 
LESS THAN HALF THE TIME1 

Also available dn magnetic tape. 
See yogr dealer nowl 


EPSILON C£] RECORDS 


206 East Front Street, Florence, Colorado 


144 


73 MAGAZINE 
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JUST MAIL IN COUPON! 


ALL NiWt Pag* after page of Melting 
equipment and accenoriei at money- 
saving prices. 

• EXCITING NEW FEATURE! Complete 
Amateur Station "PaeJeogei" se* 
lected by WRL electronic expert if 
The best buys—each combination 
Performance Proven ! Low monthly 
payments available on all pirgs. 

Selected "Best Buys" on other equip-* 
ment — radios, recorders, stereos 
items lor Electronic Builders and 
Gadgetoers. 

• SPECIAL WRL PURCHASES! Equip* 
ment you can't BUY anywhere etset 

• The most complete Amateur Cata¬ 
log ever put together. Detailed illus¬ 
trations, complete specifications. 
Save at WRL's amazing low prices! 


From WRL—the largest, most personalized 
Radio Supply House in the World! Over 30 
Licensed operators among our 95 employees 
to assist you in every way possible. 


"The House the HAMS Built!" 


# LIBERAL TRADE-INS on your present 
goar . . . and you can buy anything 
in this big, new catalog on our easy, 
monthly credit plan! 


THIS COUPON FOR YOUR COPY 

* 

[■cEBi-wsoinraiatimaiaMBiHii 


WORLD RADIO LABORATORIES 

3415 West Broadway 73-Z23 

Council Bluffs, Iowa 51501 

Gentlemen: 

Please rush me my FREE 1968 WRL Catalog of Bargains. 


Leo I. Meverson 
W0GFQ 
President 


Name_ 

Address 







































Start with America’s 
most versatile 5- bander... 
only $ 359! 


For only $359, the new National 
200 puts you on the air, with com¬ 
plete SSB, C\V, and AM coverage of 
the 80 through 10 meter bands. You’ll 
get years of enjoyment from this 
husky rig, thanks to National’s field- 
tested design and workmanship, and 
these terrific performance features: 

*200 Watt PEP input on SSB, grid-block 
keying on C\V, and compatible AM opera¬ 
tion *Separate product and AM detection 
plus fast-attack slow-release AGC in all 
modes *Crvstal-controlled pre-mixing with 
single VFO for high stability, plus identical 


calibration rate on all bands ^Crystal lat¬ 
tice filter for high sideband suppression on 
transmit, and rejection of adjacent-channel 
QRM on receive . . . plus solid-state balanced 
modulator for ‘ ‘set-and-f or get’ ’ carrier sup¬ 
pression -Universal mobile mount included. 


Boost your power to 
a full 2000 watts... 

only 38° per watt! 



Only 38c per Watt adds 1800 
Watts PEP input to your Na¬ 
tional 200 . . . lets yon push out 
the maximum power allowed by 
law. 1 he NCL-2000 is a complete¬ 
ly self-contained 2000-Watt SSB 
PEP linear amplifier for the 80 
through 10 meter bands, with 
minimum peak output of 1300 
Watts. * Amplifier Bias Control 
Circuit (Pat. #3,328,715) re¬ 
duces distortion. Operate CW? 

AM? RTTY? The National NCL-2000 is 
rated for full kW operation in these ser¬ 
vices. You know you’ll be heard when you 
add on this desk-top package of dynamite! 
The price? . . . $685, when you’re ready for 
the big time. 


Both the National 200 and the NCL-2000 
are covered by National’s exclusive One 
Year Guarantee against component failure. 


<j j s ^National Radio Company 

Washington Street, Melrose, Massachusetts 02176 















































